SEQUENCE LISTING 



RECEIVED 



Peter 

Carman, Jonathan David 
Oandia III, Albert Frederick 
Arbor vita Corporation 

■;120> CLASP- 5 Transmembrane Protein 

■:130> 020054 000511US 

14 0 :• US 09/ n 36 , 96 0 
■ : 1 4 1 : • 2 0 0 0-12 - I 3 

•: 1 5 0 :■ US 0 0/ 160,860 
■ : 1 5 1 : 19 9 9-10-21 

■;15 0:- US 6 C / 1 6 2 ,4 98 
■^15 1: 199 9 - 10-29 

■:150> US 6 0/ 170 , 4 53 



1 5 0 ?■ US 60/116 , 19 5 

■:151- 2000-01 -14 

<15 0> US 60/182 , 296 

-:151- 2 000 - 02 -14 

<150: US 0 9/547,276 

1 5 1 > 2000-0 4-11 

1 5 0 :■■ US 6 0 / 7.. 9 6,267 

< 1 5 1 :> 2 0 0 0 - 0 4 - 1 1 

■ : 1 5 0 r US 6 0 / 2 9 6 , 4 6 0 

■ : 1 5 1 > 2 0 0 0 - 04-11 

■:150:- US 6 0/19^,527 

■;15 1r .!0OU-04-:i 

■:150> US 60/196,528 

• : 1 5 1 : 2 0 0 0-04-11 

: 1.50 US •)<>.' b8"> , 8 5 7 

: 1 5 1 : 2 0 0')- \0-\ 3 

.15 3 US 6 C ' 2 4 ) , 5 7J 3 

:151 ■ 2 000-10 - 13 

•:150- US 6 0/24 0,508 

: 1 5 1 ■ 2000-10-13 



- L - ^ 2001 

TECri CENTER 1600/2900 



150 



US 6 0/240,539 



<170> Patentln Ver. 2.1 



2 10:- 1 



211 
212 
213 



7215 
DNA 

Homo sapiens 
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-.223:- full length human CLASP-5 cDNA 

<221:- CDS 

:222:. (112) . . (6159) 

:223: human CLASP-5 



cggtaaccgc cattttgtct cctgtaacaa tttacgcgcc gtgtaactgt gaatctttca 60 

aagcctcagt tttatgaccc tgtggagcca gtggactttg aaggacttct g atg aca 11" 

Met Thr 



cac ctg aac age ctg gat gtg cag ctt gec cag gag etc ggg gac ttc 

His Leu Asn Ser Leu Asp Val Gin Leu Ala Gin Glu Leu Gly Asp Phe 

5 10 15 

act gat gac gac ttg gac gtg gtg ttc acg cca aag gaa tgt agg act 

Thr Asp Asp Asp Leu Asp Val Val Phe Thr Pro Lys Glu Cys Arg Thr 



ttg cag ccc tct ttg ccg gag gaa ggg gtt gaa ctg gac cct cat gtc 
Leu Gin Pro Ser Leu Pro Glu Glu Gly Val Glu Leu Asp Pro His Val 



agg gac tgt gtt cag acc tac ate cgt gag tgg eta ate gtg aac egg 309 

Arg Asp Cys Val Gin Thr Tyr lie Arg Glu Trp Leu lie Val Asn Arg 

55 60 55 

a a a aac caa gga agt cca gaa ate tgt ggc ttt aaa aag act gga tct 357 

Lys Asn Gin Gly Ser Pro Glu lie Cys Gly Phe Lys Lys Thr Gly Ser 
70 75 80 

r:ga aaa gat ttt cac aag acg ctt ccg aaa cag acg ttt gag teg gaa 405 

Arq Lys Asp Phe His Lys Thr Leu Pro Lys Gin Thr Phe Glu Ser Glu 
85 90 95 

acc ttg gag tgc agt gaa ccc get get cag gca ggc ccc :gc cac tta 453 

Thr Leu Glu Cys Ser Giu Pro Ala Ala Gin Ala Gly Pro Arg His Leu 

100 105 110 



aac gtg ctg tgc gac gtg tct ggg aaa ggc ccc gtc act gee tgt gac 

Asn Val Leu Cys Asp Val Ser Gly Lys Gly Pro Val Thr Ala Cys Asp 



501 



agg acc aac agg cag gcc gag etc ttt gec ctt tac cca tea gtg gac 

Arg Thr Asn Arg Gin Ala Glu Leu Phe Ala Leu Tyr Pro Ser Val Asp 

165 170 175 

gag gag gat get gtg gaa ata cgt cca gta cca gaa tgt ccc aag gaa 

Glu Glu Asp Ala Val Glu lie Arg Pro Val Pro Glu Cys Pro Lys 3lu 

180 185 190 

cac ctg ggc aac aga ata ttg gtc aag ttg ctg acc ttg aag ttc gag 

His Leu Gly Asn Arg lie Leu Val Lys Leu Leu Thr Leu Lys Phe Glu 

195 200 205 210 

att gaa att gag ccc ctg ttt gcc ag: att gcc etc tac gat gtt aaa 

lie Glu lie Glu Pro Leu Phe Ala Ser lie Ala Leu Tyr Asp Val Lys 

215 220 225 

gaa agg aaa aag ate tea gaa aat ttt cac tgt gac ctg aac tct gac 

Glu Arg Lys Lys lie Ser Glu Asn Phe His Cys Asp Leu Asn Ser Asp 

230 235 240 

cag ttc aaa gga ttt ctg cga get cac acg cct tea gtg gcc gca tea 

Gin Phe Lys Gly Phe Leu Arg Ala His Thr Pro Ser Val Ala Ala Sei 

245 250 255 

agt cag gcg aga tct gca gtc ttc tea gtc acc tac ccg tec tea gac 

Ser Gin Ala Arg Ser Ala Val Phe Ser Val Thr Tyr Pro Ser Ser Asp 

260 265 270 

ate tac ctg gta gtc aag att gaa aaa gtc ctg cag cag gga gat att 

lie Tyr Leu Val Val Lys lie Glu Lys Val Leu Gin Gin Gly Asp lie 

275 280 2H5 290 

gga gac tgt gca gag ccc tac acg gtt ate aaa gaa agt gat ggt gga 

Gly Asp Cys Ala Glu Pro Tyr Thr Val lie Lys Glu Ser Asp Gly Gly 

295 300 305 

aag agt aaa gaa aag att gaa aaa eta aaa etc caa get gaa tec ttc 

Lys Ser Lys Glu Lys lie Glu Lys Leu Lys Leu Gin Ala Glu Ser Phe 

3 10 3 15 320 

tgc cag cgt ttg ggg aaa tac egg atg ccc ttt gcc tgg gca ccc ata 

Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp Ala Pro lie 

325 3 30 335 

age tta tea age ttc ttc aat gtc tec acc ctt gag agg gag gta act 

Ser Leu Ser Ser Phe Phe Asn Val Ser Thr Leu Glu Arg Glu Val Thr 

340 345 350 

gat gtg gac tct gtg gtt ggg aga age cca gtg ggt gaa egg agg aca 

Asp Val Asp Ser Val Val Gly Arg Ser Pro Val Gly Glu Arg Arg Thr 

355 360 365 370 

ttg gcc caa tct aga agg ctt tct gaa aga gcc etc tec ttg gag gaa 

Leu Ala Gin Ser Arq Arg Leu Ser Glu Arg Ala Leu Ser Leu Glu Glu 



ttt ttc aag cag gaa gga gat cgc ctt age gat gaa gac tta ttc aag 1365 
Phe Phe Lys Gin Glu Gly Asp Arg Leu Ser Asp Glu Asp Leu Phe Lys 
405 410 415 



ttt tta get gac tac aaa aga tea tea tec tta cag aga cga gtc aag 1413 
Phe Leu Ala Asp Tyr Lys Arg Ser Ser Ser Leu Gin Arg Arg Val Lys 
420 425 430 



tea att cca ggc ttg ct:a aga ctg gag att tct aca get cca gag ate 1461 
Ser lie Pro Gly Leu Leu Arg Leu Glu lie Ser Thr Ala Pro Glu lie 
435 440 445 450 



ate aat tgc tgt ctg act cct gaa atg ctg ccc gtg aaa ccc ttt cct 1509 
lie Asn Cys Cys Leu Thr Pro Glu Met Leu Pro Val Lys Pro Phe Pro 
455 460 465 



gaa aac egg aca cgc ccg cac aaa gag att ttg gaa ttt cca aca cga 1557 
Glu Asn Arg Thr Arg Pro His Lys Glu lie Leu Glu Phe Pro Thr Arg 
470 475 480 



gaa gta tat gtc cct cac act gtg tac aga aac ctt etc tat gtc tac 1605 
Glu val Tyr Val Pro His Thr Val Tyj: Aiy Aan Leu Leu Tyr Val Tyr 
485 490 495 



cca cag agg ctg aac ttt gta aac aaa eta gca tea gec egg aac att 1653 
Pro Gin Arg Leu Asn Phe Val Asn Lys Leu Ala Ser Ala Arg Asn lie 
500 505 510 



aca ata aag ate cag ttt atg tgt gga gaa gat get age aat gcg atg 1701 
Thr He Lys He Gin Phe Met Cys Gly Glu Asp Ala Ser Asn Ala Met 
515 520 525 530 



ccg gtc ate ttt gga aaa tec age ggg cct gaa ttt ctg cag gaa gtg 1749 
Pro Val He Phe Gly Lys Ser Ser Gly Pro Glu Phe Leu Gin Glu Val 
535 540 545 



tac aca get gtt aca tac cat aat aag tct cct gac ttt tat gaa gaa 1797 
Tyr Thr Ala Val Thr Tyr His Asn Lys Ser Pro Asp Phe Tyr Glu Glu 
550 555 560 



gtg aaa att aag etc ccc get aag etc aca gta aat cac cac etc ctg 1845 
Val Lys He Lys Leu Pro Ala Lys Leu Thr Val Asn His His Leu Leu 
565 570 575 



ttc ace ttc tac cat at"c age tgt. cag cag aag caa gga gee tec gtg 
Phe Thr Phe Tyr His I ". e Ser Cys Glr. Gin Lys Gin Gly Ala Ser Val 
5 80 585 590 



gaa act etc ctg gga tat tea tgg ctg cca att etc tta aat gaa cgt 1941 
Glu Thr Leu Leu Gly Tyr Ser Trp Leu Pro He Leu Leu Asn Glu Arg 
595 600 605 610 



ctt caa act gga tec tac tgt etc cca gtt gec ttg gaa aaa ttg cca 1989 
Leu Gin Thr Gly Ser Tyr Cys Leu Pro Val Ala Leu Glu Lys Leu Pro 



ccc att aag tgg get gaa gga cat aag gga gta ttt aat att gaa gtg 

Pro lie Lys Trp Ala Glu Gly His Lys Gly Val Phe Asn lie Glu Va 1 

645 650 655 

caa get gtt tct tct gta cac acc cag gac aac cac ctg gag aag ttc 

Gin Ala Val Ser Ser Val His Thr Gin Asp Asn His Leu Glu Lys Phe 

660 665 670 

ttc acc etc tgc cac tec ctg gag age cag gtg acc ttc ccc ate cgc 

Phe Thr Leu Cys His Ser Leu Glu Ser Gin Val Thr Phe Pro lie Arg 

675 680 685 690 

gtg ctg gat cag aaa ate age gag atg gcg ctg gag cat gag ctg aag 

Val Leu Asp Gin Lys lie Ser Glu Met Ala Leu Glu His Glu Leu Lys 

695 700 705 

etc age ate ate tgc ctg aac tec tec cgc ctg gag ccg etc gtg etc 

Leu Ser He He Cys Leu Asn Ser Ser Arg Leu Glu Pro Leu Val Leu 

710 715 720 

ttc ctg cac ctg gtg ctg gac aag etc ttc cag ctg tec gtg cag ccc 

Fhe i^eu His Leu Val Leu Abp Lya Leu Phe Gin Leu Ser Val Gin Pre 

725 730 735 

atg gtc ate get ggc cag aca gee aac ttc tec cag ttt gee ttc gag 

Met Val lie Ala Gly Gin Thr Ala Asn Phe Ser Gin Phe Ala Phe Glu 

740 745 750 

tec gtg gtg gee ate gec aac agt ctg cac aac age aag gac ctg age 

Ser Val Val Ala He Ala Asn Ser Leu His Asn Ser Lys Asp Leu Ser 

755 760 765 770 

aag gac cag cat ggg agg aac tgc ctg ctg get tec tac gtg cac tac 

Lys Asp Gin His Gly Arg Asn Cys Leu Leu Ala Ser Tyr Val His Tyr 

775 780 785 

gtc ttc cgc ctg cca gag gtg caa agg gat gtg ccc aag tea ggc get 

Val Phe Arg Leu Pro Glu Val Gin Arg Asp Val Pro Lys Ser Gly Ala 

790 795 800 

ccc act gec etc eta gac cct egg age tac cac acg tat ggc cgc aca 

Pro Thr Ala Leu Leu Asp Pro Arg Ser Tyr His Thr Tyr Gly Arg Thr 

805 810 815 

tea get get get gtg agt tea aag ctg ctg cag gee egg gtg atg age 

Ser Ala Ala Ala Val Ser Ser Lys Leu Leu Gin Ala Arg Val Met Ser 

820 825 33 0 

age agt aac cca gac etc gcg ggg aca cac tec gca gca gac gag gaa 

Ser Ser Asn Pro Asp Leu Ala Gly Thr His Ser Ala Ala Asp Glu Glu 

835 840 845 850 

gtg aag aac ate atg tct tea aag ate gee gat :gc aac tgc age cga 

Val Lys Asn He Met Ser Ser Lys lie Ala Asp Arg Asn Cys Ser Arg 



gcc cca agg cca gcc age aaa aag cat ttc cat gag gag ctt gec ctt 



Ala Pro Arg Pro Ala Ser 

885 



Lys Lys His 
890 



Phe His Glu Glu Leu Ala Leu 
895 



2805 



cag atg gtg gtc age acc gga atg gtg aaa age atg gcc cag cac gta 2853 
Gin Met Val Val Ser Thr Gly Met Val Lys Ser Met Ala Gin His Val 



900 



905 



910 



cat aac atg gac aaa egg gac agt ttt egg agg act cgt ttt tct gac 
His Asn Met Asp Lys Arg Asp Ser Phe Arg Arg Thr Arg Phe Ser Asp 
915 920 925 930 



cgt ttc atg gat gac ata act act att gtt aat gtg gtc acc teg gaa 



Arg Phe Met Asp Asp lie Thr Thr 
935 



lie Val Asn Val Val Thr Ser Glu 



att gca gcc ctt tta gta aaa cca cag aag gaa aat gaa cag gcg gaa 
lie Ala Ala Leu Leu Val Lys Pro Gin Lys Glu Asn Glu Gin Ala Glu 



aag atg aac ate age ctg get ttc ttc ttg tat gac ctt etc tec etc 
Lys Met Asn lie Ser Leu Ala Phe Phe Leu Tyr Asp Leu Leu Scjl L^u 



965 



970 



975 



atg gat egg ggc ttt gtg ttt aac etc ate aga cat tat tgc age cag 
Met Asp Arg Gly Phe Val Phe Asn Leu lie Arg His Tyr Cys Ser Gin 



ctg tea gcc aag etc agt aac ctt cca acg etc att tec atg agg eta 
Leu Ser Ala Lys Leu Ser Asn Leu Pro Thr Leu lie Ser Met Arg Leu 



gag ttc ctg aga ate etc tgt age cat gag cat tac etc aat ctg aac 
Glu Phe Leu Arg lie Leu Cys Ser His Glu His Tyr Leu Asn Leu Asn 



ctt ttt ttt atg aat get gat act get cca aca tct cct tgt cct tec 

Leu Phe Phe Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys Pro Ser 

1030 1035 10 4 0 

ata tct tec cag aac tea age tec tgc tec age ttc cag gac cag aag 

lie Ser Ser Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp Gin Lys 



ate gcc age atg ttc gat ctg act tec gag tac 
lie Ala Ser Met Phe Asp Leu Thr 
1 060 1065 



cgc 

Ser Glu Tyr Arg 
107 0 



rag cag cac ttc 
31 n Gin His Phe 



etc acc ggg etc etc ttc aca gaa ctg get get gcc ctg gat gcc gaa 
Leu Thr Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp Ala Glu 



r, i 



ate age aaa gta caa agg aaa get gtc sat gca att cac 
Tie Ser Lvs Val Gin Arg Lys Ala Val Ser Ala Tie His 



gtg aag gtc aaa ate gec gec ctt tac eta cct tta gtt ggc ate att 3525 

Val Lys Val Lys lie Ala Ala Leu Tyr Leu Pro Leu Val Gly lie Tie 
1125 1130 1135 

ttg gat get ttg cca cag etc tgt gac ttt aca gtt gca gat act cgc 3573 

Leu Asp Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp Thr Arg 
1140 1145 1150 

aga tac cgc acc agt ggc teg gat gaa gaa caa gaa gga gec ggt gee 3621 

Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala Gly Ala 
1155 1160 1165 1170 

att aac cag aat gtg get ctg gee ata gca ggg aat aat ttc aat ttg 3669 

lie Asn Gin Asn Val Ala Leu Ala He Ala Gly Asn Asn Phe Asn Leu 
1175 1180 1185 

aaa aca agt gga ata gtg ctg tct tec ttg ccc tat aag cag tac aac 3717 

Lys Thr Ser Gly He Val Leu Ser Ser Leu Pro Tyr Lys Gin Tyr Asn 
1190 1195 1200 

atg ctg aac gcg gac act act cgc aac etc atg ate tgc ttc etc tgg 3765 

Met Leu Asn Ala Asp Thr Thr Arg Asn Leu Met He Cys Phe Leu Trp 
1205 1210 1215 

ate atg aaa aat get gat cag age etc att agg aag tgg att get gac 3813 

He Met Lys Asn Ala Asp Gin Ser Leu lie Arg Lys Trp He Ala Asp 
1220 1225 1230 

ctg cca tea acg cag etc aac agg att tta gat eta ctt ttc ate tgt 3861 

Leu Pro Ser Thr Gin Leu Asn Arg He Leu Asp Leu Leu Phe He Cys 
1235 1240 1245 1250 

gtg tta tgt ttt gag tat aag gga aaa cag agt tct gac aaa gtc agt 3909 

Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys Val Ser 
1255 1260 1265 

acc caa gtc ctg cag aag tea agg gat gtc aag gee egg ctg gaa gag 3957 

Thr Gin Val Leu Gin Lys Ser Arg Asp Val Lys Ala Arg Leu Glu Glu 
1270 1275 1280 

get ttg ctg cgt ggg gaa ggg gec aga ggg gag atg atg cgc cgc egg 4005 

Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg Arg Arg 

1285 1290 1295 

get cca ggg aac gac cga ttt cca ggc eta aat gaa aat ttg aga tgg 4053 

Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu Arg Trp 
13(i0 1 305 1310 

aag aaa gag cag aca cat tgg egg caa get aat gag aag eta gat aaa 4101 

Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu Asp Lys 
1315 1320 1325 1330 

aca aag gec gag tta gat caa gaa gec ttg ate agt ggc aat ctg get 4149 

Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn Leu Ala 



gcg age teg get ctg gac tgt aaa gac age ctg ctg gga ggt gtt ctg 4245 

Ala Ser Ser Ala Leu Asp Cys Lys Asp Ser Leu Leu Gly Gly Val Leu 

1365 1370 1375 

agg gtg ctg gtg aat tct ctg aac tgt gat cag agt acc acc tac ctg 4293 

Arg Val Leu Val Asn Ser Leu Asn Cys Asp Gin Ser Thr Thr Tyr Leu 

1380 1385 1390 

act cac tgc ttt gca aca etc cgt get etc ate gee aag ttt gga gac 4341 

Thr His Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe Gly Asp 

1395 1400 1405 1410 

tta etc ttc gaa gag gag gtg gaa cag tgt ttc gac eta tgt cac caa 4389 

Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys His Gin 

1415 1420 1425 

gtc ctg cac cac tgc age age age atg gat gtc acc egg age caa gee 4437 

Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser Gin Ala 

1430 1435 1440 

tgt gec acc ctt tac etc etc atg agg ttc agt ttt gga gec acc agt 4485 

Cys Ala Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala Tin Ser 

1445 1450 1455 

aat ttt gca aga gta aag atg caa gta acc atg tec ctg gca tct ttg 4533 

Asn Phe Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala Ser Leu 

1460 1465 1470 

gtg gg a a 9 a 9 ca cca 9 ac fctt aat 9 aa 9 a 9 cac ct 9 a 9 a a 9 a tcc tfc 9 4581 

Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg Ser Leu 

1475 1480 1485 1490 

agg aca att ttg gec tat tea gaa gag gac aca gec atg cag atg act 4629 

Arg Thr lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin Met Thr 

1495 1500 1505 

cct ttt ccc acc cag gtg gag gaa ctt etc tgt aat ctg aat age ate 4677 

Pro Phe Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn Ser lie 

1510 1515 1520 

tta tat gac aca gtg aaa atg agg gaa ttt cag gaa gat cct gag atg 4725 

Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro Glu Met 

1525 1530 1535 

ctt atg gat etc atg tac aga att gec aag agt tac cag gca tct cct 4773 

Leu Met Asp Leu Met Tyr Arg lie Ala Lys Ser Tyr Gin Ala Ser Pro 

1540 1545 1550 

gat ctg egg ctg acc tgg etc cag aac atg gca gag aaa cac acc aag 4821 

Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His Thr Lys 

1555 1560 1565 1570 



aag aag tgc tac acg gag get gec atg tgc ctg gtg cac gec get gcg 4869 
Lvs Lys Cys Tyr Thr Glu Ala Ala Met Cys Leu Val His Ala Ala Ala 



gtg ggc agt gtc age ttc cag aat att tct tec aat gtg ctg gag gag 

Val Gly Ser Val Ser Phe Gin Asn lie Ser Ser Asn Val Leu Glu Glu 

1605 1610 1615 

tct gtg gtc tct gag gac acc ctg tea cct gac gag gat ggg gtg tgc 

Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly Val Cys 

1620 1625 1630 

gca ggc cag tac ttc acc gag agt ggc ctg gta ggc etc ctg gag cag 

Ala Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu Glu Gin 

1635 1640 1645 1650 

gee gcg gag etc ttc age acg gga ggc tta tat gag aca gtt aat gag 

Ala Ala Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val Asn Glu 

1655 1660 1665 

gtc tac aag ctg gtc ate ccc ate eta gaa gcg cat cga gaa ttc egg 

Val Tyr Lys Leu Val lie Pro lie Leu Glu Ala His Arg Glu Phe Arg 

1670 1675 1680 

aag ctg aca etc act cac age aag ctg cag aga gee ttc gac age ate 

Lys Leu Thr Leu Tnr His Ser Lys Leu Gin Arg Ala Phe Asp Ser lie 

1685 1690 1695 

gtt aac aag gat cat aag aga atg ttt gga acc tac ttc cga gtt ggt 

Val Asn Lys Asp His Lys Arg Met Phe Gly Thr Tyr Phe Arg Val Gly 

1700 1705 1710 



ttc ttt gga tec aaa ttt ggg gat ttg gat gaa cag gag ttt gtc tac 
Phe Phe Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr 
1715 1720 1725 1730 



5301 



aaa gag cct gca att acc aag ctt cct gag ate tea cat aga eta gag 

Lys Glu Pro Ala lie Thr Lys Leu Pro Glu lie Ser His Arg Leu Glu 
1735 1740 1745 

gca ttt tat ggt caa tgt ttt ggt gca gaa ttt gtg gaa gtg att aaa 

Ala Phe Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val lie Lys 
1750 1755 1760 

gac tec act cct gtg gac aaa acc aag ttg gat cct aac aag gee tac 

Asp Ser Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys Ala Tyr 
1765 1770 1775 

ata cag ate act ttt gtg gag ccc tac ttt gat gag tat gag atg aaa 

He Gin Tie Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu Met Lys 
1780 1785 1790 

gac agg gtc aca tac ttt gag aag aat ttc aac etc egg agg ttc atg 

Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg Phe Met 
1795 1800 1805 1810 



;ac acc acc ccg ttc acc ctg gag ggg egg cct egg gga gag ctg cat 
>t Thr Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu Leu His 



tac ate aag acc agg ate age gtc ate cag aag gag gag ttt gtt ttg 5685 
Tyr lie Lys Thr Arg He Ser Val He Gin Lys Glu Glu Phe Val Leu 
1845 1850 1855 

aca ccg att gaa gtt gec att gaa gac atg aag aag aag acc ctg cag 5733 
Thr Pro He Glu Val Ala He Glu Asp Met Lys Lys Lys Thr Leu Gin 
1860 1865 1870 

tta gca gtt gec att aac cag gag ccg cct gat gca aag atg ctt cag 5781 
Leu Ala Val Ala He Asn Gin Glu Pro Pro Asp Ala Lys Met Leu Gin 
1875 1880 1885 1890 

atg gtg ctg caa ggc tct gtg gga get act gta aat cag gga cca ctg 5829 
Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly Pro Leu 
1895 1900 1905 

gaa gta gec caa gtg ttt ttg get gaa att cct get gat cca aaa etc 5877 
Glu Val Ala Gin Val Phe Leu Ala Glu He Pro Ala Asp Pro Lys Leu 
1910 1915 1920 

tat cga cat cac aac aag ttg agg tta tgc ttt aag gaa ttc ate atg 5925 
Tyr Arg His His Asn Lys Leu Arg Leu Cyb Phe Lys Glu Phe lie Met 
1925 1930 1935 

aga tgt ggt gaa get gta gag aaa aac aag cgt etc ate acg gca gac 59 73 
Arg Cys Gly Glu Ala Val Glu Lys Asn Lys Arg Leu lie Thr Ala Asp 
1940 1945 1950 

cag agg gaa tat cag cag gaa etc aaa aag aac tat aac aag cca aaa 6021 
Gin Arg Glu Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn Lys Leu Lys 
1955 1960 1965 1970 

gag aac etc agg cca atg ate gag egg aaa att cca gaa ctg tac aag 6069 
Glu Asn Leu Arg Pro Met He Glu Arg Lys He Pro Glu Leu Tyr Lys 
1975 1980 1995 

cca ata ttc aga gtt gag agt caa aag agg gac tec ttc cac aga tct 6117 
Pro He Phe Arg Val Glu Ser Gin Lys Arg Asp Ser Phe His Arg Ser 
1990 1995 2000 

agt ttc agg aaa tgt gaa acc cag ttg tea cag ggc age taa 6159 
Ser Phe Arg Lys Cys Glu Thr Gin Leu Ser Gin Gly Ser 
2005 2010 2 015 

gaaaagecat ettcattegt ggagactgtg gccctgcaac cetggagaag gaettgetqq 6219 

tacttaaaaa atgggacatt tgccacccag gactgactgt aca:tccctg ateagecage 6279 

actctggaag ctttgggatc ccaggaacca tggaattatt cccaaatgga ctetgaccag 6339 

atttttgeca tactgggggg tggcgggatg gaggatgggt actcaggcat gaetgegtat 63 99 

ttattaaagt gtgtttttcc acaatgtacc aaacaaqgea taagcagctt ctxtgctga 6459 



:a;:aaaaqq aac 



attatttgtg aacttgttac ccttttggta atggtggact aattgctgta tagttatttt 6759 

tgttttatta ttactgttac attaatttaa catgcattta tagaagaata cattcaaagc 6819 

actgatgtag gagatacacg gtacttggag cagtcagcca aaaatcacag atactgcttt 6879 

cacttaaatg gaaacaattc tccgataatg ctttgctttt tttcttatgt cactcttgtg 6939 

tactatctat ttttctcctc tctgggacca agtttctttt tataaagcaa taatatctct 6999 

gttttcattt cagaacattg tgctgtctgt cagcatatgt atatcagcta caaaatatat 7059 

tcaactttga cttcttttga caaaggactt taggaaaagg aggaacaaag acattatttg 7119 

agaattaaat tatatatttt taatatgact gtgaccttga ctgataataa agatgtaata 7179 

agaattgcaa gctaaaaaaa aaaaaaaaaa aactcg 7215 



<210> 2 

< 1 1 > 2015 

< 2 1 2 > FRT 

<213> Homo sapiens 

<223> full length human CLASP-5 

<400> 2 

Met Thr His Leu Asn Ser Leu Asp Val Gin Leu Ala Gin Glu Leu Gly 
15 10 15 

Asp Phe Thr Asp Asp Asp Leu Asp Val Val Phe Thr Pro Lys Glu Cys 



Arg Thr Leu Gin Pro Ser Leu Pro Glu Glu Gly Val Glu Leu Asp Pro 

35 40 45 

His Val Arg Asp Cys Val Gin Thr Tyr lie Arg Glu Trp Leu lie Val 

50 55 60 

Asn Arg Lys Asn Gin Gly Ser Pro Glu lie Cys Gly Phe Lys Lys Thr 

65 70 75 80 

Gly Ser Arg Lys Asp Phe His Lys Thr Leu Pro Lys Gin Thr Phe Glu 

85 90 95 

Ser Glu Thr Leu Glu Cys Ser Glu Pro Ala Ala Gin Ala Gly Pro Arg 



H ..s Leu Asn Val Leu Cys Asp Val Ser Gly Lys G 1 y Pro Val Thr Ala 
115 120 125 

Cys Asp Phe Asp Leu Arg Ser Leu Gin Pro Asp Lys Arg Leu Glu Asn 



Leu Leu Gin Gin Val Ser Ala Glu Asp Phe 



Glu Lys Gin Asn Glu Glu 



Lys Glu His Leu Gly Asn Arg lie Leu Val Lys Leu Leu Thr Leu Lys 

195 200 205 

Phe Glu lie Glu lie Glu Pro Leu Phe Ala Ser lie Ala Leu Tyr Asp 
210 215 220 

Val Lys Glu Arg Lys Lys lie Ser Glu Asn Phe His Cys Asp Leu Asn 
225 230 235 240 

Ser Asp Gin Phe Lys Gly Phe Leu Arg Ala His Thr Pro Ser Val Ala 
245 250 255 

Ala Ser Ser Gin Ala Arg Ser Ala Val Phe Ser Val Thr Tyr Pro Ser 
260 265 270 

Ser Asp lie Tyr Leu Val Val Lys lie Glu Lys Val Leu Gin Gin Gly 
275 280 285 

Asp lie Gly Asp Cys Ala Glu Pro Tyr Thr Val lie Lys Glu Ser Asp 
290 295 300 

Gly Gly Lys Ser Lys Glu Lys lie Glu Lys Leu Lys Leu G±n A j_ a vjxU 
305 ' 310 315 320 

Ser Phe Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp Ala 
325 330 335 

Pro lie Ser Leu Ser Ser Phe Phe Asn Val Ser Thr Leu Glu Arg Glu 
340 345 350 

Val Thr Asp Val Asp Ser Val Val Gly Arg Ser Pro Val Gly Glu Arg 
355 360 365 

Arg Thr Leu Ala Gin Ser Arg Arg Leu Ser Glu Arg Ala Leu Ser Leu 
370 375 380 

Glu Glu Asn Gly Val Gly Ser Asn Phe Lys Thr Ser Thr Leu Ser Val 
385 390 395 400 

Ser Ser Phe Phe Lys Gin Glu Gly Asp Arg Leu Ser Asp Glu Asp Leu 
405 410 415 

Phe Lys Phe Leu Ala Asp Tyr Lys Arg Ser Ser Ser Leu Gin Arg Arg 

420 425 4 30 

Val Lys Ser lie Pro Gly Leu Leu Arg Leu Glu lie Ser Thr Ala Pro 
435 440 445 

Glu lie lie Asn Cys Cys Leu Thr Pro Glu Met Leu Pro Val Lys Pro 
450 455 460 

Phe Pro Glu Asn Arg Thr Arg Pro His Lys Glu lie Leu Glu Phe Pro 
465 470 4^5 480 



Asn lie Thr lie Lys lie Gin Phe Met Cys Gly Glu Asp Ala Ser Asn 

515 520 525 

Ala Met Pro Val lie Phe Gly Lys Ser Ser Gly Pro Glu Phe Leu Gin 
530 535 540 

Glu Val Tyr Thr Ala Val Thr Tyr His Asn Lys Ser Pro Asp Phe Tyr 
545 550 555 560 

Glu Glu Val Lys lie Lys Leu Pro Ala Lys Leu Thr Val Asn His His 
565 570 575 

Leu Leu Phe Thr Phe Tyr His lie Ser Cys Gin Gin Lys Gin Gly Ala 
580 585 590 

Ser Val Glu Thr Leu Leu Gly Tyr Ser Trp Leu Pro lie Leu Leu Asn 
595 600 605 

Glu Arg Leu Gin Thr Gly Ser Tyr Cys Leu Pro Val Ala Leu Glu Lys 
610 615 620 

Lieu Fro Pro Asn Tyr Ser Met His Sei Aid Glu Lya Veil Pjlu Leu Gin 
625 630 635 640 

Asn Pro Pro lie Lys Trp Ala Glu Gly His Lys Gly Val Phe Asn lie 
645 650 655 

Glu Val Gin Ala Val Ser Ser Val His Thr Gin Asp Asn His Leu Glu 
660 665 670 

Lys Phe Phe Thr Leu Cys His Ser Leu Glu Ser Gin Val Thr Phe Pro 
675 680 685 

lie Arg Val Leu Asp Gin Lys lie Ser Glu Met Ala Leu Glu His Glu 
690 695 700 

Leu Lys Leu Ser lie He Cys Leu Asn Ser Ser Arg Leu Glu Pro Leu 
705 710 715 720 

Val Leu Phe Leu His Leu Val Leu Asp Lys Leu Phe Gin Leu Ser Val 

725 730 735 

Gin Pro Met Val He Ala Gly Gin Thr Ala Asn Phe Ser Gin Phe Ala 

740 745 750 

Phe Glu Ser Val Val A...a Me Ala Asn Ser Leu His Asn Ser Lys Asp 
755 760 765 

Leu Ser Lys Asp Gin His Gly Arg Asn Cys Leu Leu Ala Ser Tyr Val 
770 775 780 



His Tyr Val Phe Arg Leu Pro Glu Val Gin Arg Asp Val Pro Lys Ser 

785 7 1) 0 7 95 800 



Met Ser Ser Ser Asn Pro Asp Leu Ala Gly Thr His Ser Ala Ala Asp 
835 840 845 

Glu Glu Val Lys Asn lie Met Ser Ser Lys lie Ala Asp Arg Asn Cys 
850 855 860 

Ser Arg Met Ser Tyr Tyr Cys Ser Gly Ser Ser Asp Ala Pro Ser Ser 
865 870 875 880 

Pro Ala Ala Pro Arg Pro Ala Ser Lys Lys His Phe His Glu Glu Leu 
885 890 895 

Ala Leu Gin Met Val Val Ser Thr Gly Met Val Lys Ser Met Ala Gin 
900 905 910 

His Val His Asn Met Asp Lys Arg Asp Ser Phe Arg Arg Thr Arg Phe 
915 920 925 

Ser Asp Arg Phe Met Asp Asp lie Thr Thr lie Val Asn Val Val Thr 
930 935 940 

Ser Glu lie Ala Ala Leu Leu Val Lys Pro Gin Lys Glu Asn Glu Gin 
945 950 955 960 

Ala Glu Lys Met Asn lie Ser Leu Ala Phe Phe Leu Tyr Asp Leu Leu 
965 970 975 

Ser Leu Met Asp Arg Gly Phe Val Phe Asn Leu lie Arg His Tyr Cys 
980 985 990 

Ser Gin Leu Ser Ala Lys Leu Ser Asn Leu Pro Thr Leu lie Ser Met 
995 1000 1005 

Arg Leu Glu Phe Leu Arg lie Leu Cys Ser His Glu His Tyr Leu Asn 
1010 1015 1020 

Leu Asn Leu Phe Phe Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys 
1025 1030 1035 1040 

Pro Ser lie Ser Ser Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp 
1045 1050 1055 

Gin Lys lie Ala Ser Met Phe Asp Leu Thr Ser Glu Tyr Arg Gin Gin 

1060 1065 1070 

His Phe Leu Thr Gly Leu Leu Phe Thr Glu Leu a: a Ala Ala Leu Asp 
1075 1080 1085 

Ala Glu Gly Glu Gly lie Ser Lys Val Gin Arg Lys Ala Val Ser Ala 
1090 1095 1100 



lie His Ser Leu Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys 
1105 1110 1115 1120 



Thr Arg Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala 

1155 1160 1165 

Gly Ala lie Asn Gin Asn Val Ala Leu Ala lie Ala Gly Asn Asn Phe 

1170 1175 1180 

Asn Leu Lys Thr Ser Gly lie Val Leu Ser Ser Leu Pro Tyr Lys Gin 

1185 1190 1195 1200 

Tyr Asn Met Leu Asn Ala Asp Thr Thr Arg Asn Leu Met lie Cys Phe 

1205 12 10 1215 

Leu Trp lie Met Lys Asn Ala Asp Gin Ser Leu lie Arg Lys Trp lie 

1220 1225 1230 

Ala Asp Leu Pro Ser Thr Gin Leu Asn Arg lie Leu Asp Leu Leu Phe 

1235 1240 1245 

lie Cys Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys 

1250 1255 1260 

Va. 1 Ser Thr Gin Val Leu Gin L w s Ser Arc As 1 " 1 Val L w s Ala Arg Leu 

1265 1270 1275 1280 

Glu Glu Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg 

1285 1290 1295 

Arg Arg Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu 

1300 1305 1310 

Arg Trp Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu 



Asp Lys Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn 
1330 1335 1340 

Leu Ala Thr Glu Ala His Leu lie lie Leu Asp Met Gin Glu Asn lie 

1345 1350 1355 1360 

lie Gin Ala Ser Ser Ala Leu Asp Cys Lys Asp Ser Leu Leu Gly Gly 

1365 1370 13^5 

Val Leu Arg Val Leu Val Asn Ser Leu Asn Cys Asp Gin Ser Thr Thr 

13 8 0 13 8 5 13 9 0 

Tyr Leu Thr His Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe 



Gly Asp Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys 

1410 1415 1420 

His Gin Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser 

1425 1430 1435 1440 



Ser Leu Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg 

1475 1480 1485 

Ser Leu Arg Thr He Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin 

1490 1495 1500 

Met Thr Pro Phe Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn 

1505 1510 1515 1520 

Ser He Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro 

1525 1530 1535 

Glu Met Leu Met Asp Leu Met Tyr Arg He Ala Lys Ser Tyr Gin Ala 



Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His 
1555 1560 1565 

Thr Lys Lys Lys Cys Tyr Thr Glu Ala Ala Met Cys Leu Val His Ala 



1585 1590 1595 1600 

Leu Pro Val Gly Ser Val Ser Phe Gin Asn He Ser Ser Asn Val Leu 

1605 1610 1615 

Glu Glu Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly 

1620 1625 1630 

Val Cys Ala Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu 



Glu Gin Ala Ala Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val 

1650 1655 1660 

Asn Glu Val Tyr Lys Leu Val He Pro He Leu Glu Ala His Arg Glu 

1665 1670 1675 1680 

Phe Arg Lys Leu Thr Leu Thr His Ser Lys Leu Gin Arg Ala Phe Asp 

1685 1690 1695 

Ser He Val Asn Lys Asp His Lys Arg Met Phe Gly Thr Tyr Phe Arg 

17 0 0 17 0 5 17 10 

Val G I y Phe Phe Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe 

17 15 17 2 0 17 2 5 

Val Tyr Lys Glu Pro Ala He T:ir Lys Leu Pro Glu He Ser His Arg 



Leu Glu Ala Phe Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val 
1745 1750 1755 1760 



Met Lys Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg 

1795 1800 1805 

Phe Met Tyr Thr Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu 

1810 1815 1820 

Leu His Glu Gin Tyr Arg Arg Asn Thr Val Leu Thr Thr Met His Ala 

1825 1830 1835 1840 

Phe Pro Tyr lie Lys Thr Arg lie Ser Val lie Gin Lys Glu Glu Phe 



Val Leu Thr Pro lie Glu Val Ala lie Glu Asp Met Lys Lys Lys Thr 
1860 1865 18 7 0 

Leu Gin Leu Ala Val Ala lie Asn Gin Glu Pro Pro Asp Ala Lys Met 
1875 1880 1885 

Leu Gin Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly 
1890 1895 19 0 0 



Lys Leu Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu Phe 
1925 1930 1935 

lie Met Arg Cys Gly Glu Ala Val Glu Lys Asn Lys Arg Leu lie Thr 
1940 1945 1950 

Ala Asp Gin Arg Glu Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn Lys 
1955 1960 1965 

Leu Lys Glu Asn Leu Arg Pro Met lie Glu Arg Lys lie Pro Glu Leu 
1970 1975 1980 

Tyr Lys Pro lie Phe Arg Val Glu Ser Gin Lys Arg Asp Ser Phe His 



Arg Ser Ser Phe Arg Lys Cys Glu Thr Gin Leu Ser Gin Gly Ser 
2005 2010 2015 



:I:10:-. 3 

■:2 11:- 4 02 6 

;2 12:- DNA 

;2 13> Homo sapiens 
-:220:- 

<223:- preliminary human CLASP-5 cDNA sequence 

■:220:- 

■:221:- CDS 

-.22 2 ( 1 ) . . ( 3066 ) 



tct tec cag aac tea age tec tgc tec age ttc cag gac cag aag ate 96 

Ser Ser Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp Gin Lys Tie 

20 25 30 

gec age atg ttc gat egg act tec aga gta ccc gec age age act tec 144 

Ala Ser Met Phe Asp Arg Thr Ser Arg Val Pro Ala Ser Ser Thr Ser 

3 5 4 0 4 5 

tea ccg ggg etc etc ttc aca gaa ctg get get gee ctg gat gec gaa 192 

Ser Pro Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp Ala Glu 

50 55 60 

ggg gaa gga ate age gaa gta caa agg aaa get gtc agt gca att cac 240 

Gly Glu Gly lie Ser Glu Val Gin Arg Lys Ala Val Ser Ala lie His 

65 70 75 80 

age ctg eta agt tct cac gac ctg gac cca cgc tgt gtc aaa cca gag 288 

Ser Leu Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys Pro Glu 

85 90 95 

gtg aag gtc aaa ate gec gec ctt tac eta cct tta gtt ggc ate att 336 

Val Lys Val Lys lie Ala Ala Leu Tyr Leu Pro Leu Val Gly lie Ij.6 

100 105 110 

ttg gat get ttg cca cag etc tgt gac ttt aca gtt gca gat act cgc 384 

Leu Asp Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp Thr Arg 

115 120 125 

aga tac cgc acc agt ggc teg gat gaa gaa caa gaa gga gee ggt gec 432 

Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala Gly Ala 

130 135 140 

att acc cag aat gtg get ctg gee ata gca ggg aat aat ttc aat ttg 480 

lie Thr Gin Asn Val Ala Leu Ala lie Ala Gly Asn Asn Phe Asn Leu 

145 150 155 160 

aaa aca agt gga ata gtg ctg tct tec ttg ccc tat aag cag tac aac 528 

Lys Thr Ser Gly lie Val Leu Ser Ser Leu Pro Tyr Lys Gin Tyr Asn 

165 170 175 

atg ctg aac gcg gac act act cgc aac etc atg ate tgc ttc etc tgg 576 

Met Leu Asn Ala Asp Thr Thr Arg Asn Leu Met lie Cys Phe Leu Trp 

180 185 190 

ate atg aaa aat get gat cag age etc att agg aag tgg att get gac 624 

lie Met Lys Asn Ala Asp Gin Ser Leu He Arg Lys Trp He Ala Asp 

195 200 205 

ctg cca tea acg cag etc aac agg att tta gat eta ctt ttc ate tgt 672 

Leu Pro Ser Thr Gin Leu Asn Arg He Leu Asp Leu Leu Phe He Cys 

210 215 220 



gtg tta tgt ttt gag tat aag gga aaa cag agt tct gac aaa gtc agt 720 
Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys Val Ser 



get ttg ctg cgt ggg gaa ggg gec aga ggg gag atg atg cgc cgc egg 816 

Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg Arg Arg 

260 265 270 

get cca ggg aac gac cga ttt cca ggc eta aat gaa aat ttg aga tgg 864 

Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu Arg Trp 
275 280 285 

aag aaa gag cag aca cat tgg egg caa get aat gag aag eta gat aaa 912 

Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu Asp Lys 

290 295 300 

aca aag gec gag tta gat caa gaa gee ttg ate agt ggc aat ctg get 960 

Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn Leu Ala 

305 310 315 320 

aca gaa gca cat tta ate ate ctg gat atg cag gaa aac att ate cag 100E 

Thr Glu Ala His Leu lie lie Leu Asp Met Gin Glu Asn lie lie Gin 

325 330 335 

gcg age teg get ctg gac tgt aaa gac age ctg ctg gga ggt gtt ctg 1056 

Ala Ser Ser .Ala Leu .Asp Cys Lys Asp Ser Leu Leu Gly Gly Val Leu 

340 345 350 

agg gtg ctg gtg aat tct ctg aac tgt gat cag agt acc acc tac ctg 1104 

Arg Val Leu Val Asn Ser Leu Asn Cys Asp Gin Ser Thr Thr Tyr Leu 
355 360 365 

act cac tgc ttt gca aca etc cgt get etc ate gee aag ttt gga gac 1152 

Thr His Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe Gly Asp 

370 375 380 

tta etc ttc gaa gag gag gtg gaa cag tgt ttc gac eta tgt cac caa 120C 

Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys His Gin 

385 390 395 400 

gtc ctg cac cac tgc age age age atg gat gtc acc egg age caa gec 124£ 

Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser Gin Ala 

405 410 415 

tgt gec acc ctt tac etc etc atg agg ttc agt ttt gga gec acc agt 1296 

Cys Ala Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala Thr Ser 

420 425 430 

aat ttt gca aga gta aag atg caa gta acc atg tec ctg gca tct ttg 134^ 

Asn Phe Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala Ser Leu 
435 440 445 

gtg gga aga gca cca gac ttt aat gaa gag cac ctg aga aga tec ttg 139: 

Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg Ser Leu 

450 455 460 



agg aca att ttg gee tat tea gaa gag gac aca gee atg cag atg act 1440 
Arg Thr lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin Met Thr 



tta tat gac aca gtg aaa atg agg gaa ttt cag gaa gat cct gag atg 

Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro Glu Met 

500 505 510 

ctt atg gat etc atg tac aga att gec aag agt tac cag gca tct cct 

Leu Met Asp Leu Met Tyr Arg lie Ala Lys Ser Tyr Gin Ala Ser Pro 

515 520 525 

gat ctg egg ctg acc tgg etc cag aac atg gca gag aaa cac acc aag 

Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His Thr Lys 

530 535 540 

aag aag tgc tac acg gag get gec atg tgc ctg gtg cac gee get gcg 

Lys Lys Cys Tyr Thr Glu Ala Ala Met Gys Leu Val His Ala Ala Ala 

545 550 555 560 

tta gtg get gag tat ctg age atg ctg gag gac cac age tac ctg ccc 

Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp His Ser Tyr Leu Pro 
565 570 575 

9 tc 3 99 c a 9t gtc age ttc cag aat att tct tec aat gtg ctg gag gag 

Val Gly Ser Val Ser Phc Gin Asn lie Ser Scr Asn Val Leu Glu Glu 
580 585 590 

tct gtg gtc tct gag gac acc ctg tea cct gac gag gat ggg gtg tgc 

Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly Val Cys 

595 600 605 

gca ggc cag tac ttc acc gag agt ggc ctg gta ggc etc ctg gag cag 

Ala Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu Glu Gin 

610 615 620 



gec gcg gag etc ttc age acg gga ggc tta tat gag aca gtt aat gag 
Ala Ala Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val Asn Glu 
625 630 635 640 



1920 



gtc tac aag ctg gtc ate ccc ate eta gaa gcg cat cga gaa ttc egg 

Val Tyr Lys Leu Val lie Pro lie Leu Glu Ala His Arg Glu Phe Arg 

645 650 655 

aag ctg aca etc act cac age aag ctg cag aga gec ttc gac age ate 

Lys Leu Thr Leu Thr His Ser Lys Leu Gin Arg Ala Phe Asp Ser lie 

660 665 670 

gtt aac aag gat cat aag aga atg ttt gga acc tac ttc cga gtt ggt 

Val Asn Lys Asp His Lys Arg Met Phe Gly Thr Tyr Phe Arg Val Gly 

675 680 6QS 



ttc ttt gga tec aaa ttt ggg gat ttg gat gaa cag gag ttt gtc tac 
Phe Phe Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr 
690 695 700 



aaa gag cct gca att acc aag ctt cct gag ate tea cat aga eta gag 2160 
Lys Glu Pro Ala lie Thr Lys Leu Pro Glu lie Ser His Arg Leu Glu 



gac tec act cct gtg gac aaa acc aag ttg gat cct aac aag gec tac 2256 

Asp Ser Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys Ala Tyr 

740 745 750 

ata cag ate act ttt gtg gag ccc tac ttt gat gag tat gag atg aaa 2304 

lie Gin lie Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu Met Lys 
755 760 765 

gac agg gtc aca tac ttt gag aag aat ttc aac etc egg agg ttc atg 2352 

Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg Phe Met 

770 775 780 

tac acc acc ccg ttc acc ctg gag ggg egg cct egg gga gag ctg cat 2400 

Tyr Thr Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu Leu His 

785 790 795 800 

gag cag tac aga agg aac aca gtc ctg acc act atg cac gec ttc ccc 2448 

Glu Gin Tyr Arg Arg Asn Thr Val Leu Thr Thr Met His Ala Phe Pro 

805 810 815 

tac ate aag acc agg ate age gtc ate cag aag gag gag ttt gtt ttg 2496 

Tyr lie Lys Thr Arg lie Ser Val He Gin Lys Glu Glu Phe Val Leu 
820 825 830 

aca ccg att gaa gtt gec att gaa gac atg aag aag aag acc ctg cag 2544 

Thr Pro lie Glu Val Ala lie Glu Asp Met Lys Lys Lys Thr Leu Gin 
835 840 845 

tta gca gtt gec att aac cag gag ccg cct gat gca aag atg ctt cag 2592 

Leu Ala Val Ala He Asn Gin Glu Pro Pro Asp Ala Lys Met Leu Gin 

850 855 860 

atg gtg ctg caa ggc tct gtg gga get act gta aat cag gga cca ctg 2640 

Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly Pro Leu 

865 870 875 880 

gaa gta gec caa gtg ttt ttg get gaa att cct get gat cca aaa etc 2688 

Glu Val Ala Gin Val Phe Leu Ala Glu He Pro Ala Asp Pro Lys Leu 

885 890 895 

tat cga cat cac aac aag ttg agg tta tgc ttt aag gaa ttc ate atg 2736 

Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu Phe He Met 

900 9 0 5 910 

aga tgt ggt gaa get gta gag aaa aac aag cgt etc ate acq gca gac 2784 

Arg Cys Gly Glu Ala Val Glu Lys Asn Lys Arg Leu He Thr Ala Asp 
915 920 925 

cag agg gaa tat cag cag gaa etc aaa aag aac tat aac aag eta aaa 2832 

Gin Arg Glu Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn Lys Leu Lys 

930 935 940 



gag aac etc agg cca atg ate gag egg aaa att cca gaa ctg tac aag 2880 
Glu Asn Leu Arg Pro Met He Glu Arg Lys lie Pro 31u Leu Tyr Lys 




agt ttc agg aaa tgt gaa acc cag ttg tea cag ggc age taa gaa aag 2976 

Ser Phe Arg Lys Cys Glu Thr Gin Leu Ser Gin Gly Ser Glu Lys 

980 985 990 

cca tct tea ttc gtg gag act gtg gec ctg caa ccc tgg aga agg act 3024 

Pro Ser Ser Phe Val Glu Thr Val Ala Leu Gin Pro Trp Arg Arg Thr 
995 1000 1005 



tgc tgg tac tta aaa aat ggg aca ttt gec acc cag gac tga 3066 
Cys Trp Tyr Leu Lys Asn Gly Thr Phe Ala Thr Gin Asp 



1010 




1015 


1020 






ctgtacactc 


cctgatcagc 


cagcact ctg 


gaagct t tgg 


gat cccagga 


accatggaat 


3126 


tat tcccaaa 


tggactctga 


ccagat ttt t 


gecatactgg 


ggggtggcgg 


gatggaggat 


3186 


gggtactcag 


geatgactge 


gtatttatta 


aagtgtgttt 


ttccacaatg 


taccaaacaa 


3246 


ggcataagca 


get tctcc tg 


ctgactggcc 


aa t cac tgee 


catc tgagag 


atgat t tec t 


3 3 0 6 


ctggcccata 


tttgaattta 


ttggagtaac 


t caaattgee 


tgaggaaaaa 


tggaaaaat t 


3 3 66 


atccaccagt 


cgat tcaaac 


tgaat t tcac 


t ctt t atagg 


aaggcagggc 


aaact tgtag 


3426 


gagtacgaaa 


cat tt tcaat 


aaatc t acaa 


agggaagect 


tactacaat t 


ccaaaaat ca 


34 86 


t ca tggt tgg 


aaat t tggga 


ggaga t ta t t 


tgtgaacttg 


ttaccctttt 


ggtaatggtg 


3 5 4 6 


gaetaattge 


tgtatagt ta 


tttttgtttt 


at tattactg 


ttacattaat 


ttaacatgea 


3 606 


tttatagaag 


aatacattca 


aagcac tga t 


gtaggagata 


caeggtaett 


ggagcagtca 


3666 


gecaaaaate 


acagatac tg 


ct ttcactta 


aatggaaaca 


att ctccgat 


aatgett tgc 


3726 


tttttttctt 


atgtcactct 


tgtgtactat 


ctatttttct 


cctctctggg 


accaagtttc 


3786 


tttttataaa 


gcaataatat 


ctctgttttc 


at ttcagaac 


attgtgctgt 


ctgtcagcat 


3846 


atgtat atca 


gctacaaaat 


atatt caact 


ttgacttctt 


ttgacaaagg 


actttaggaa 


3 9 0 6 


aaggaggaac 


aaagacat ta 


t t tgagaat t 


aaat tatata 


tttttaatat 


gactgtgacc 


3966 


t tgactgata 


ataaagatgt 


aataagaat t 


gcaagctaaa 


aaaaaaaaaa 


aaaaaactcg 


4026 



< 2 1 0 : 


4 


< 2 1 1 : 


98 9 


<2 12: 


PPT 


<213:- 


Homo sapiens 


< 2 2 3 


preliminary human 



<:4 0 0:- 4 

Ser Thr Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys Pro Ser lie 
15 10 15 



Ser Pro Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp Ala Glu 

50 55 60 

Gly Glu Gly lie Ser Glu Val Gin Arg Lys Ala Val Ser Ala lie His 
65 70 75 80 

Ser Leu Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys Pro Glu 
85 90 95 

Val Lys Val Lys lie Ala Ala Leu Tyr Leu Pro Leu Val Gly lie lie 
100 105 110 

Leu Asp Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp Thr Arg 
115 120 125 

Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala Gly Ala 
130 135 140 

lie Thr Gin Asn Val Ala Leu Ala lie Ala Gly Asn Asn Phe Asn Leu 
145 150 155 160 

Lys Tin. Sei Gly lie Veil Leu Sei Ser Leu Pro Ty l Lyt; Glu Ty l Aan 
165 170 175 

Met Leu Asn Ala Asp Thr Thr Arg Asn Leu Met lie Cys Phe Leu Trp 
180 185 190 

lie Met Lys Asn Ala Asp Gin Ser Leu lie Arg Lys Trp lie Ala Asp 
195 200 205 

Leu Pro Ser Thr Gin Leu Asn Arg lie Leu Asp Leu Leu Phe lie Cys 
210 215 220 

Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys Val Ser 
225 230 235 240 

Thr Gin Val Leu Gin Lys Ser Arg Asp Val Lys Ala Arg Leu Glu Glu 
245 250 255 

Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg Arg Arg 
260 265 270 

Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu Arg Trp 

275 280 285 

Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu Asp Lys 
290 295 3 00 

Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn Leu Ala 
305 310 315 320 



Thr Glu Ala His Leu He He Leu Asp Met Gin Glu Asn He He Gin 

325 33 0 335 



Thr His Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe Gly Asp 
370 375 380 

Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys His Gin 
385 390 395 400 

Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser Gin Ala 
405 410 415 

Cys Ala Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala Thr Ser 
420 425 430 

Asn Phe Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala Ser Leu 
435 440 445 

Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg Ser Leu 
450 455 460 

Arg Thr lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin Met Thr 
465 4^0 475 480 

Pro Phe Pro Thr Gin Val Glu Glu Leu Leu Cyc Asn Leu Asn Scr lie 
485 490 495 

Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro Glu Met 
500 505 510 

Leu Met Asp Leu Met Tyr Arg He Ala Lys Ser Tyr Gin Ala Ser Pro 
515 5 20 525 

Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His Thr Lys 
530 535 540 

Lys Lys Cys Tyr Thr Glu Ala Ala Met Cys Leu Val His Ala Ala Ala 
545 550 555 560 

Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp His Ser Tyr Leu Pro 
565 570 575 

Val Gly Ser Val Ser Phe Gin Asn lie Ser Ser Asn Val Leu Glu Glu 
580 585 590 

Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly Val Cys 

595 6 00 605 

A: a Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu Glu Gin 
610 6 15 6 2 0 

Ala Ala Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val Asn Glu 
625 630 635 640 



Val Tyr Lys Leu Val lie Pro lie Leu Glu Ala His Arg Glu Phe Arg 

645 650 655 



Phe Phe Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr 

690 695 700 

Lys Glu Pro Ala lie Thr Lys Leu Pro Glu lie Ser His Arg Leu Glu 
705 "7 10 715 720 

Ala Phe Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val lie Lys 
725 730 735 

Asp Ser Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys Ala Tyr 
740 745 750 

lie Gin lie Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu Met Lys 
755 760 765 

Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg Phe Met 
770 775 780 

Tyr Thr Thr Pro Phe Thr Leu Glu G-y Arg Pro Arg Gly Glu Leu His 
785 790 795 800 



Glu Gin Tyr Arg Arg Asn Thr val Leu Thr xhr Men K',s Aia fiie fi.u 
805 810 815 

Tyr lie Lys Thr Arg lie Ser Val lie Gin Lys Glu Glu Phe Val Leu 
820 825 830 

Thr Pro lie Glu Val Ala lie Glu Asp Met Lys Lys Lys Thr Leu Gin 
835 3 40 345 

Leu Ala Val Ala lie Asn Gin Glu Pro Pro Asp Ala Lys Met Leu Gin 
850 855 860 

Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly Pro Leu 
865 870 875 880 

Glu Val Ala Gin Val Phe Leu Ala Glu lie Pro Ala Asp Pro Lys Leu 
885 890 895 

Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu Phe lie Met 
900 905 910 

Arg Cys Gly Glu Ala Val Glu Lys Asn Lys Arg Leu I Le Thr Ala Asp 

915 92 0 92 5 

Gin Arg Glu Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn Lys Leu Lys 
93 0 935 940 

Glu Asn Leu Arg Pro Met He Glu Arg Lys He Pro Glu Leu Tyr Lys 
945 950 955 960 



Pro Tie Phe Arg Val Glu Ser Gin Lys Arg Asp Ser Phe His Arg Ser 

965 970 975 




<210> 5 

■ :211> 31 

<212> PRT 

••:2 13> Homo sapiens 

<223> preliminary human CLASP-5 

<400> 5 

Glu Lys Pro Ser Ser Phe Val Glu Thr Val Ala Leu Gin Pro Trp Arg 

15 10 15 

Arg Thr Cys Trp Tyr Leu Lys Asn Gly Thr Phe Ala Thr Gin Asp 
20 25 30 



< :: 10: 6 
<2 11> 4 
<212> PRT 

<2 13 > Art i f i cial Sequence 
<22 0:- 

<223: Description of Artificial Sequence : fur in protease 
consensus cleavage sequence 

•;4 00:. 6 

Arg Lys Gin Arg 
1 



<210> 1 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<22 0> 

<223> Description of Artificial Sequence : CLASP - 5 homolog 
of furin protease consensus cleavage sequence 

<400> 7 

Arg Arg Thr Arg 



8 

PRT 

Artificial Sequence 
■: 2 2 0 : 

-;22 3:- Description of Artificial Sequence : CLASP - 5 
immunoreceptor t yros ine - based activation 
( I T AM ) motif 1 

:22 0 • 

<221-- MOD RES 




<210> 9 

<211> 1352 
<2 12> PRT 

•:213> Homo sapiens 
<220 :> 

<222-> human CLASP - 2 A 
<4 00> 9 

Val Leu His His His Gin Asn Pro Glu Phe Tyr Asp Glu He Lys He 
5 10 15 

Glu Leu Pro Thr Gin Leu His Glu Lys His His Leu Leu Leu Thr Phe 
20 25 30 

Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly Ser Thr Lys Lys Arg 



Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp Leu Pro Leu Leu Lys 

50 55 60 

Asp Gly Arg Val Val Thr Ser Glu Gin His lie Pro val Ser Ala Asn 

6 5 70 75 80 

Leu Pro Ser Gly Tyr Leu Gly Tyr Gin Glu Leu Gly Met Gly Arg His 

85 90 95 

Tyr Gly Pro Glu He Lys Trp Val Asp Gly Gly Lys Pro Leu Leu Lys 



lie Ser Thr His Leu Val Ser Thr Val Tyr Thr Gin Asp Gin His Leu 
115 120 125 

His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu Ser Gly Ala Gin Ala 



Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser Leu His Ala Met Glu 
14 5 150 155 160 

Gly His Val Met He Ala Phe Leu Pro Thr He Leu Asn Gin Leu Phe 
165 170 175 

Arg val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala Val Asn Val Thr 

18 0 1 H 5 19 0 

Arq Val He Tie His Val Val A., a G.n Cys His Glu Glu Gly Leu Glu 
195 200 205 

Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys Ala Glu Pro Tyr 
210 215 220 

Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu Thr Lys Ser Met 



Gin His Leu He Glu Asn Ser Lys Val Lys Leu Leu Arg Asn Gin Arg 

275 280 285 

Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val Val Asn Met Leu 
290 295 300 

Met Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro Glu Ala Ser Lys 
305 310 315 320 

Asn Ala Asn His Ser Leu Ala Val Phe He Lys Arg Cys Phe Thr Phe 
325 330 335 

Met Asp Arg Gly Phe Val Phe Lys Gin He Asn Asn Tyr He Ser Cys 
34 0 345 350 

Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr Lys Phe Glu Phe 
355 360 365 

Leu Arg Val Val Cys Asn His Glu His Tyr He Pro Leu Asn Leu Pro 
370 375 380 

Met Pro Phe Gly Lys Gly Arg lie Gin Arg Tyr Gin Asp Leu Gin Leu 
385 390 395 400 

Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn His Phe Leu Val Gly 
405 410 415 

Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu Phe Arg Glu Val 
420 425 430 

Arg Leu He Ala He Ser Val Leu Lys Asn Leu Leu He Lys His Ser 
435 440 445 

Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala Arg He Ala Thr 
450 455 460 

Leu Tyr Leu Pro Leu Phe Gly Leu Leu He Glu Asn Val Gin Arg He 
465 470 475 480 

Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala Gly Met Thr Val 
485 490 495 

Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro Leu Val Thr Pro 

50 0 505 510 

Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys Asp Leu Leu Gly 
515 523 525 

Ala He Ser Gly He Ala Ser Pro Tyr Thr Thr Ser Thr Pro Asn He 
530 535 540 



Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu He Ser Thr Asp 

545 550 555 560 



Asp Lys Leu Asp Gin Ser Glu lie Lys Ser Leu Leu Met Cys Phe Leu 

595 600 605 

Tyr lie Leu Lys Ser Met Ser Asp Asp Ala Leu Phe Thr Tyr Trp Asn 
610 615 620 

Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr lie Ser Glu Val 
625 630 635 640 

Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr lie Ala Arg Asn 
645 650 655 

Gin Glu Gly Leu Gly Pro lie Val His Asp Arg Lys Ser Gin Thr Leu 
660 665 670 

Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala Arg Leu Gin Gin 
675 680 685 

Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His 
690 6 9 5 700 

Ser Asp Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn lie Ala 
705 710 715 720 

Thr Glu Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu 
725 730 735 

Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met 
740 745 750 

Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His Gin Ser 
755 760 765 

Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu He Tyr 
77 0 775 780 

Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met Cys Ala Ala 
785 790 795 800 

Leu Cys Tyr Glu He Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser He 
805 810 815 

Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe 
3 20 825 830 

Ar;p Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val He 
835 840 845 

Tie Ser Val Ser Gin Leu He Ala Asp Val Val Gly lie Gly Glu Thr 
850 855 860 



Arg Phe Gin Gin Ser Leu Ser He Tie Asn Asn Cys Ala Asn Ser Asp 
865 870 8^5 880 



Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys 

915 920 925 

Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Ser Met 

930 935 940 

Ala Arg lie His Val Lys Asn Gly Asp Leu Ser Glu Ala Ala Met Cys 

94 5 95 0 95 5 96 0 

Tyr Val His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Gly 

965 9' 7 0 975 

Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val lie Thr Pro Asn lie 

980 985 990 

Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met Gin Asp Val His 

9 95 10 00 1005 

Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin Cys Ala Asp Gly 

1010 1015 1020 

Leu Trp Lys Ala Glu Arg Tyr Glu Leu lie Ala Asp lie Tyr Lys Leu 

1025 1030 1035 1040 

lie lie Pro lie Tyr Glu Lys Arg Arg Asp Phe Phe Glu Asp Glu Asp 

1045 10 5 0 1055 

Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu 

1060 1065 1070 

Tie Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu 

10^5 1080 1085 

Asn Val Lys Met lie Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu 

1090 1095 1100 

Asp Ser Lys Tyr Ala Tyr He Gin Val Thr His Val He Pro Phe Phe 

1105 ' 1110 H15 1120 

Asp Glu Lys Glu Leu Gin Gju Arg Lys Thr Glu Phe Glu Arg Ser His 



Asn Tie Arg Arg Phe Nk;t Phe Glu Met Pro Phe Thr Gin Thr Gly Lys 

114 0 114 5 115 0 

Arg Gin Gly Gly Val G.u G:. u Gin Cys Lys Arg Arg Thr :ie Leu Thr 

1155 1160 1165 

Ala He His Cys Phe Pro Tyr Val Lys Lys Arg He Pro Val Met Tyr 



Gin His His Thr Asp Leu Asn Pro He Glu Val Ala He Asp Glu Met 
118 5 1 1 _"» 0 1 1 9 5 1 2 0 0 




Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr 

1235 1240 1245 

Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val 
1250 1255 1260 

Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu 
1265 1270 1275 1280 

Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala 
1285 1290 1295 

Asn Tyr Arg Glu Met Ala Lys Glu Leu Ser Glu lie Met His Glu Gin 
1300 1305 1310 

He Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro Asn Ser Leu His 
1315 1320 1325 

lie Phe Asn A^a lie Ser Gly Thr Pro Thr Ser Thr Met Val His Gly 
1330 1335 1340 

Met Thr Ser Ser Ser Ser Val Veil 
13 45 1350 



<210> 10 

<211> 1534 

<212> PRT 

<213> Homo sapiens 

< ?. 2 0 > 

< 2 2 3 > human KIAA1058 



<400> 10 

Ala Ser Gly Asn Leu Asp Lys Asn Ala Arg Phe Ser Ala lie Tyr Arg 
15 10 15 

Gin Asp Ser Asn Lys Leu Ser Asn Asp Asp Met Leu Lys Leu Leu Ala 
20 25 30 

Asp Phe Arg Lys Pro Glu Lys Met Ala Lys Leu Pro Val lie Leu Gly 
35 40 45 

Asn Leu Asp I '. e Thr lie Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr 

50 55 60 

Val Asn Ser Ser Tyr He Pro Thr Lys Gin Phe Glu Tin- Cys Ser Lys 
65 "^C 75 80 

Thr Pro He Thr Phe Glu Val Glu Glu Phe Val Pro Cys He Pro Lys 
85 90 95 



Thr Gin Pro Tyr Thr lie Tyr Thr Asn His Leu Tyr Val Tyr Pro 
100 105 110 



Pro Leu Lys Cys lie Tyr Gly Arg Pro Gly Gly Pro Val Phe Thr Arg 

145 150 155 160 

Ser Ala Phe Ala Ala Val Leu His His His Gin Asn Pro Glu Phe Tyr 
165 170 1^5 

Asp Glu lie Lys lie Glu Leu Pro Thr Gin Leu His Glu Lys His His 
180 185 19 0 

Leu Leu Leu Thr Phe Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly 
195 200 205 

Ser Thr Lys Lys Arg Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp 
210 215 220 

Leu Pro Leu Leu Lys Asp Gly Arg Val Val Thr Ser Glu Gin His He 
225 230 235 240 

Pro Val Ser Ala Asn Leu Pro Ser Gly Tyr Leu Gly Tyr Gin Glu Leu 
245 250 255 

Gly Met Gly Arg His Tyr Gly Pro Glu He Lys Tip Veil Asp Gly Gly 
260 265 270 

Lys Pro Leu Leu Lys He Ser Thr His Leu Val Ser Thr Val Tyr Thr 
275 280 285 

Gin Asp Gin His Leu His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu 
290 295 300 

Ser Gly Ala Gin Ala Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser 
305 310 315 320 

Leu His Ala Met Glu Gly His Val Met He Ala Phe Leu Pro Thr He 
325 330 3 35 

Leu Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Gl u Val 
340 345 350 

Ala Val Asn Val Thr Arg Val He lie His Val Val Ala Gin Cys His 
355 360 365 

Glu Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr 

370 3 75 380 

Lys A 1 a Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu G'iu 
385 39C 395 400 

Leu Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu 
405 410 415 



Thr Ser Asn Lys Leu Leu Lys Tyr Ser Trp Phe Phe Phe Asp Val Leu 
420 425 430 



Val Val Asn Met Leu Met Pro His lie Thr Gin Lys Phe Arg Asp Asn 

465 470 475 480 

Pro Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe lie Lys 
485 490 495 

Arg Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin He Asn 

500 505 510 

Asn Tyr He Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu 

515 520 525 

Tyr Lys Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He 

530 535 540 

Pro Leu Asn Leu Pro Met Pro Phe Gly Lys Gly Arg He Gin Arg Tyr 

545 550 555 560 

Gin Asp Leu Gin Leu Asp Tyr Ser Leu Thr Asp Glu Phe Cys Arg Asn 
565 570 575 

His Plie Leu Val Gly Leu Leu Leu Arg G^u Val G^y Thr Ala Leu Cj.n 

580 585 590 

Glu Phe Arg Glu Val Arg Leu He Ala He Ser Val Leu Lys Asn Leu 

595 600 605 

Leu He Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin 

610 615 620 

Ala Arg He Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu He Glu 

625 630 635 640 

Asn Val Gin Arg He Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn 
645 650 655 



Ala Gly Met Thr Val 
660 

Pro Leu Val Thr Pro 
675 

Lys Asp Leu Leu Gly 

690 

Ser Thr Pro Asn Tie 

705 

Leu He Ser Thr Asp 
725 



Lys Asp Glu Ser Leu Ala 
665 

Gin Lys Gly Ser Thr Leu 
680 

Ala He Ser Gly He Ala 

6 95 

Asn Ser Val Arg Asn Ala 
710 715 

Ser Gly Asn Ser Leu Pro 
730 



Leu Pro Ala Val Asn 
670 

Asp Asn Ser Leu His 
685 

Ser Pro Tyr Thr Thr 

700 

Asp Ser Arg Gly Ser 
720 

Glu Arg Asn Ser Glu 
735 



Lys Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn 
740 745 750 



Phe Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe 
785 790 795 800 

Thr He Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg 
805 810 815 

Tyr He Ala Arg Thr Gly Met Met His Ala Arg Leu Gin Gin Leu Gly 

820 825 830 

Ser Leu Asp Asn Ser Leu Thr Phe Asn His Ser Tyr Gly His Ser Asp 
835 840 845 

Ala Asp Val Leu His Gin Ser Leu Leu Glu Ala Asn He Ala Thr Glu 
850 855 860 

Val Cys Leu Thr Ala Leu Asp Thr Leu Ser Leu Phe Thr Leu Ala Phe 
865 870 875 880 

Lys Asn Gin Leu Leu Ala Asp His Gly His Asn Pro Leu Met Lys Lys 
885 890 895 

Val Phe Asp Val Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu Thr 
900 905 910 

Ala Leu Lys Asn Val Phe Thr Ala Leu Arg Ser Leu He Tyr Lys Phe 
915 920 925 

Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp Met Cys Ala Ala Leu Cys 
930 935 940 

Tyr Glu He Leu Lys Cys Cys Asn Ser Lys Leu Ser Ser He Arg Thr 
945 950 955 960 

Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr 
965 970 975 

Thr Gly Lys Lys Ser Phe Val Arg Thr His Leu Gin Val He He Ser 
980 985 990 

Val Ser Gin Leu He Ala Asp Val Val Gly He Gly Gly Thr Arg Phe 

995 1000 1005 

Gin Gin Ser Leu Ser He He Asn Asn Cys Ala Asn Ser Asp Arg Leu 

1010 1015 10 2 0 

He Lys His Thr Ser Phe Ser Ser Asp Val Lys Asp Leu Thr Lys Arg 
10 2 5 10 3 0 10 3 5 10 4 0 

He Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Asn 
1045 10 5 0 1055 



Asp Pro Glu Met Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr 
1060 1065 1070 



His Val Thr Ala Leu Val Ala Glu Tyr Leu Thr Arg Lys Glu Ala Val 
1105 1110 1115 1120 

Gin Trp Glu Pro Pro Leu Leu Pro His Ser His Ser Ala Cys Leu Arg 
1125 1130 1135 

Arg Ser Arg Gly Gly Val Phe Arg Gin Gly Cys Thr Ala Phe Arg Val 
114 0 114 5 1150 

He Thr Pro Asn He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly 
1155 1160 1165 

Met Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu 
1170 1175 1180 

Gin Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu Leu He Ala 
1185 1190 1195 1200 

Asp He Tyr Lys Leu lie lie Pro lie Tyr Glu Lys Arg Arg Asp Phe 
1205 1210 1215 

Glu Aiy Lt;u Ala Kis Leu Tyr Asp Thr Leu His Arg A±s Tyr Gsr Lys 
1220 1225 1230 

Val Thr Glu Val Met His Ser Gly Arg Arg Leu Leu Gly Thr Tyr Phe 
1235 1240 1245 

Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp Ser 
1250 1255 1260 

Glu Thr Asp Val Glu Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr 
1265 1270 1275 1280 

He Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg 
1285 1290 1295 

Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met 
1300 1305 1310 

He Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr 
1315 1320 1325 

Ala Tyr He Gin Val Thr His Val lie Pro Phe Phe Asp Glu Lys Glu 
1330 13 35 1340 

Leu Gin Glu Arg Lys Thr Glu Phe Glu Arg Ser His Asn He Arg Arg 
1345 1350 1355 1360 

Phe Met Phe Glu Met Pro Phe Thr Gin Thr Gly Lys Arg Gin Gly Gly 
1365 1370 13 7 5 



Val Glu Glu Gin Cys Lys Arg Arg Thr lie Leu Thr Ala He His Cys 

13 80 1385 1390 



Ala Glu Leu Arg Gin Leu Cys Ser Ser Ala Glu Val Asp Met lie Lys 

1425 1430 1435 1440 

Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala Gly 

1445 1450 1455 

Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg 

1460 1465 1470 

Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe 

1475 1480 1485 

Val Glu Ala Cys Gly Gin Ala Leu Ala Val Asn Glu Arg Leu He Lys 

1490 1495 1500 

Gl.u Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu 

15 05 1510 1515 1520 

Met Ala Lys Glu Leu Ser Glu He Met His Glu Gin Leu Gly 

1525 1530 



<210> 11 

<::11> 7 3 8 

<212> PRT 

<213> Rattus norvegicus 
<220 > 

<223> rat TRG 

< 4 0 0 > 11 

Lys Leu Ser Arg Gly His Ser Pro Leu Met Lys Lys Val Phe Asp Val 
1 5 10 15 

Tyr Leu Cys Phe Leu Gin Lys His Gin Ser Glu Met Ala Leu Lys Asn 
20 25 30 

Val Phe Thr Ala Leu Arg Ser Leu He Tyr Lys Phe Pro Ser Thr Phe 
35 40 45 

Tyr Glu Gly Arg Ala Asp Met Cys Ala Ser Leu Cys Tyr Glu Val Leu 
50 55 60 

Lys Cys Cys Asn Ser Lys Leu Ser Ser He Arg Thr Glu Ala Ser Gin 
65 70 75 80 

Leu Leu Tyr Phe Leu Met Arg Asn Asn Phe Asp Tyr Thr Gly Lys Lys 

8 5 9 C 9 5 

Ser Phe Val Arg Thr His Leu Gin Val He He Ser Leu Ser Gin Leu 
100 105 110 



Tie Ala Asp Val Val Gly He Gly Gly Thr Arg Phe Gin Gin Ser Leu 
115 120 125 



Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Asn Asp Pro Glu Met 

165 170 175 

Leu Val Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro 
180 185 190 

Glu Leu Arg Lys Thr Trp Leu Asp Ser Met Ala Arg He His Val Lys 

195 2 00 205 

Asn Gly Asp Leu Ser Glu Ala Ala Met Cys Tyr Val His Val Thr Ala 
210 215 220 

Leu Val Ala Glu Tyr Leu Thr Arg Lys Glu Ala Asp Leu Ala Leu Gin 
225 230 235 240 

Arg Glu Pro Pro Val Phe Pro Tyr Ser His Thr Ser Cys Gin Arg Lys 
245 2 50 255 

Ser Arg Gly Gly Met Phe Arg Gin Gly Cys Thr Ala Phe Arg Val He 
260 265 270 

Thr Pro Asn ile Asp Glu Glu Ala Sex MtrL Met Glu Asp Val Gly Met 
275 280 285 

Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin 
290 295 3 00 

Cys Ala Asp Gly Leu Trp Lys Ala Glu Arg Leu Arg Ala Gly Leu Leu 
305 310 315 320 

Thr Ser Tie Asn Ser Ser Ser Pro Ser Met Lys Ser Gly Gly Thr Leu 
325 330 335 

Glu Thr Thr His Leu Tyr Asp Thr Leu His Arg Pro Tyr Ser Lys Val 
340 345 350 

Thr Glu Val lie Thr Arg Ala Ala Gly Ser Trp Asp Leu Leu Pro Gly 
355 360 365 

Gly Leu Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu Tyr 
370 375 380 

Ile Tyr Lys Glu Pro Lys Leu Thr Pro Leu Ser Glu Ile Ser Gin Arg 

385 390 395 400 

Leu Leu Lys Leu Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met 
405 4 10 415 

He Gin Asp Ser Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Phe 
42 0 425 43 0 

Ala Tyr lie Gin Val Thr His Val Thr Pro Phe Phe Asp Glu Lys Glu 
435 440 445 



Val Glu Glu Gin Cys Lys Arg Arg Thr lie Leu Thr Ala lie His Cys 

485 490 495 

Phe Pro Tyr Val Lys Lys Arg lie Pro Val Met Tyr Gin His His Thr 
500 505 510 

Asp Leu Asm Pro He Glu Val Ala He Asp Glu Met Ser Lys Lys Val 
515 520 525 

Ala Glu Leu H^s Gin Leu Cys Ser Ser Ala Glu Val Asp Met He Lys 
530 535 540 

Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val A en Ala Gly 
545 550 555 560 

Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys Arg 
565 570 575 

Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin Phe 
580 585 590 

val Glu Ala Cys Gly Gin Ala Leu Ala Vdl Asn Glu Arg Leu lie Lys 
595 600 605 

Glu Asp Gin Leu Glu Tyr Gin Glu Glu Met Lys Ala Asn Tyr Arg Glu 
610 615 620 

He Arg Lys Glu Leu Ser Asp He He Val Pro Arg He Cys Pro Gly 
625 630 635 640 

Glu Asp Lys Arg Ala Thr Lys Phe Pro Ala His Leu Gin Arg His Gin 
645 650 655 

Arg Asp Thr Asn Lys His Ser Gly Ser Arg Val Asp Gin Phe He Leu 
660 665 670 

Ser Cys Val Thr Leu Pro His Glu Pro His Val Gly Thr Cys Phe Val 
675 680 685 

Met Cys Lys Leu Arg Thr Thr Phe Arg Ala Asn His Trp Phe Cys Gin 
690 695 700 

Ala Gin Glu Glu Ala Met Gly Asn Gly Arg Glu Lys Glu Pro Trp Thr 

^05 710 715 720 

Val lie Phe Asn Ser Arg Phe Tyr Arg Ser Trp Gly Lys Val His lie 
725 730 735 

Phe Phe 



210 > 12 
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<400> 12 

Met Glu Tie Gin Val Leu Tie Arg Phe Leu Ser Val Tie Leu Met Gin 

15 10 15 

Leu Phe Trp Val Leu Pro Asn Met lie His Glu Asp Asp Val Pro lie 
20 25 30 

Ser Cys Pro Met Val Leu Phe His lie Val Ser Lys Cys His Glu Glu 
35 40 45 

Gly Leu Asp Ser Tyr Leu Ser Ser Phe lie Lys Tyr Ser Phe Arg Pro 
50 55 60 

Gly Lys Pro Ser Ala Pro Gin Ala Pro Leu lie His Glu Thr Leu Ala 
65 ^0 75 80 

Thr Met Met lie Ala Leu Leu Lys Gin Ser Ala Asp Phe Leu Ala lie 
85 90 95 

Asn Lys Leu Leu Lys Tyr Ser Trp Phe Phe Phe Glu lie lie Ala Lys 
100 105 110 

Ser Met Ala Thr Tyr Leu Leu Glu Glu Asn Lys lie Lys Leu Thr His 
115 120 125 

Gly Gin Arg Phe Pro Lys Ala Tyr His His Ala Leu His Ser Leu Phe 
130 135 140 

Leu Ala lie Thr lie Val Glu Ser Gin Tyr Ala Glu lie Pro Lys Glu 
145 150 155 160 

Ser Arg Asn Val Asn Tyr Ser Leu Ala Ser Phe Leu Lys Cys Cys Leu 
165 170 175 

Thr Leu Met Asp Arg Gly Phe Val Phe Asn Leu lie Asn Asp Tyr lie 
180 185 190 

Ser Gly Phe Ser Pro Lys Asp Pro Lys Val Leu Ala Glu Tyr Lys Phe 
195 200 205 

Glu Phe Leu Gin Thr Le Cys Asn His Glu His Tyr lie Pro Leu Asn 
210 215 220 

Leu Pro Met Ala Phe Al a Lys Pro Lys Leu Gin Arg Val Gin Asp Ser 
22 5 2^0 235 240 

Asn Leu Glu Tyr Ser Leu Ser Asp Glu Tyr Cys Lys H:..s His Phe Leu 
245 250 255 

Val Gly Leu Leu Leu Arg Glu Thr Ser lie Ala Leu Gin Asp Asn Tyr 
260 265 270 



Glu Tie Arg Tyr Thr Ala Tie Ser Val Tie Lys Asn Leu Leu Tie Lys 
275 280 285 



Arg Leu Ala Gly Arg Asp Thr Leu Tyr Ser Cys Ala Ala Met Pro Asn 
325 330 335 

Ser Ala Ser Arg Asp Glu Phe Pro Cys Gly Phe Thr Ser Pro Ala Asn 
340 345 350 

Arg Gly Ser Leu Ser Thr Asp Lys Asp Thr Ala Tyr Gly Ser Phe Gin 

355 360 3 65 

Asn Gly His Gly lie Lys Arg Glu Asp Ser Arg Gly Ser Leu lie Pro 
370 375 380 

Glu Gly Ala Thr Gly Phe Pro Asp Gin Gly Asn Thr Gly Glu Asn Thr 
385 390 395 400 

Arg Gin Ser Ser Thr Arg Ser Ser Val Ser Gin Tyr Asn Arg Leu Asp 
405 410 415 

Gin Tyr Glu lie Arg Ser Leu Leu Met Cys Tyr Leu Tyr lie Val Lys 
420 425 430 

Met lie Ser Glu Asp Thr Leu Leu Thr Tvr Trp Asn Lys Val Scr Pro 
435 440 445 

Gin Glu Leu lie Asn lie Leu lie Leu Leu Glu Val Cys Leu Phe His 
450 455 460 

Phe Arg Tyr Met Gly Lys Arg Asn lie Ala Arg Val His Asp Ala Trp 
465 470 475 480 

Leu Ser Lys His Phe Gly lie Asp Arg Lys Ser Gin Thr Met Pro Ala 
485 490 495 

Leu Arg Asn Arg Ser Gly Val Met Gin Ala Arg Leu Gin His Leu Ser 
500 505 510 

Ser Leu Glu Ser Ser Phe Thr Leu Asn His Ser Ser Thr Thr Thr Glu 
515 520 525 

Ala Asp lie Phe His Gin Ala Leu Leu Glu Gly Asn Thr Ala Thr Glu 
530 535 540 

Val Ser Leu Thr Val Leu Asp Thr lie Ser Phe Phe Thr Gin Cys Phe 

545 550 5E5 560 

Lys Thr His Phe Leu Asn Asn Asp Gly H s Am Pro Leu Met Lys Lys 
565 5^0 575 

Val Phe Asp lie His Leu Ala Phe Leu Lys Asn Gly Gin Ser Glu Val 
580 585 590 



Ser Leu Lys His Val Phe Ala Ser Leu Arg Ala Phe lie Ser Lys Phe 

595 600 605 



Glu Ala Ser Ala Leu Leu Tyr Leu Leu Met Arg Asn Asn Phe Glu Tyr 
645 650 655 

Thr Lys Arg Lys Thr Phe Leu Arg Thr His Leu Gin lie lie lie Ala 
660 665 670 

Val Ser Gin Leu lie Ala Asp Val Ala Leu Ser Gly Gly Ser Arg Phe 
675 680 685 

Gin Glu Ser Leu Phe lie lie Asn Asn Phe Ala Asn Ser Asp Arg Pro 
690 695 700 

Met Leu Ala Arg Ala Phe Pro Ala Glu Val Lys Asp Leu Thr Lys Arg 
705 710 715 72 0 

lie Arg Thr Val Leu Met Ala Thr Ala Gin Met Lys Glu His Glu Lys 
725 730 735 

Asp Pro Glu Met Leu He Asp Leu Gin Tyr Ser Leu Ala Lys Ser Tyr 
740 745 750 

Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp Leu Asp Scr Met Ala Lys 
755 760 765 

He His Val Lys Asn Gly Asp Phe Ser Glu Ala Ala Met Cys Tyr Val 
770 775 780 

His Val Ala Ala Leu Val Ala Glu Phe Leu His Arg Lys Lys Leu Phe 
785 790 795 80 0 

Pro Asn Gly Cys Ser Ala Phe Lys Lys lie Thr Pro Asn lie Asp Glu 
805 810 815 

Glu Gly Ala Met Lys Glu Asp Ala Gly Met Met Asp Val His Tyr Ser 
82 0 82 5 8 30 

Glu Glu Val Leu Leu Glu Leu Leu Glu Gin Cys Val Asn Gly Leu Trp 
835 840 845 

Lys Ala Glu Arg Tyr Glu He He Ser Glu He Ser Lys Leu He Gly 
850 855 860 

Pro He Tyr Glu Asn Arg Arg Glu Phe Glu Asn Leu Thr Gin Val Tyr 

865 870 875 883 

Arg Thr Leu H s Gly Ala Tyr Thr Lys lie Leu Glu Val Met His Thr 
885 390 8 95 

Lys Lys Arg Leu Leu Gly Thr Phe Phe Arg Val Ala Phe Tyr Gly Gin 
900 905 910 



Ser Phe Phe Glu Glu Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro 
915 920 925 



Lys Val Asn Ala Lys Glu Leu Asp Pro Lys Tyr Ala His lie Gin Val 
965 970 975 

Thr Tyr Val Lys Pro Tyr Phe Asp Asp Lys Glu Leu Thr Glu Arg Lys 
980 985 990 

Thr Glu Phe Glu Arg Asn His Asn He Ser Arg Phe Val Phe Glu Ala 

995 1000 1005 

Pro Tyr Thr Leu Ser Gly Lys Lys Gin Gly Cys He Glu Glu Gin Cys 
1010 1015 1020 

Lys Arg Arg Thr He Leu Thr Thr Ser Asn Ser Phe Pro Tyr Val Lys 
li)25 10 3 0 1035 1040 

Lys Arg He Pro He Asn Cys Glu Gin Gin He Asn Leu Lys Pro lie 
1045 1050 1055 

Asp Gly Ala Thr Asp Glu lie Lys Asp Lys Thr Ala Glu Leu Gin Lys 
1060 1065 10 7 0 

L^u Cys Ser Ser Thr Asp Val Asp Met lie Gin Leu Gin Leu Lys Leu 
1075 1080 1085 

Gin Gly Trp Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala 
1090 1095 1100 

Arg Ala Phe Leu Asn Asp Ser Gin Ala Ser Lys Tyr Pro Pro Lys Lys 
1105 1110 1115 1120 

Val Ser Glu Leu Lys Asp Met Phe Arg Lys Phe He Gin Ala Cys Ser 
1125 1130 1135 

He Ala Leu Glu Leu Asn Glu Arg Leu lie Lys Glu Asp Gin Val Glu 
1140 1145 1150 

Tyr His Glu Gly Leu Lys Ser Asn Phe Arg Asp Met Val Lys Glu Leu 
1155 1160 1165 

Ser Asp He He Has Glu Gin He Leu Gin Glu Asp Thr Met His Ser 
1170 1175 1180 

Pro Trp Met Ser Asn Thr Leu His Val Phe Cys Ala lie Ser Gly Thr 

118 5 119 0 119 5 1 2 U 0 

Ser Ser Asp Arg Gly Tyr Gly Ser Pro Arg Tyr Ala Glu Val 
12 0 5 12 10 
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Gin Asn Glu Glu Asp Glu lie Thr Thr Thr Val Thr Arg Val Leu Pro 
20 25 30 

Asp lie Val Ala Lys Cys His Glu Glu Gin Leu Asp His Ser Val Gin 
35 40 45 

Ser Tyr lie Lys Phe Val Phe Lys Thr Arg Ala Cys Lys Glu Arg Pro 
50 55 60 

Val His Glu Asp Leu Ala Lys Asn Val Thr Gly Leu Leu Lys Ser Asn 
65 70 75 80 

Asp Ser Pro Thr Val Lys His Val Leu Lys His Ser Trp Phe Phe Phe 
35 90 95 

Ala lie lie Leu Lys Ser Met Ala Gin His Leu lie Asp Thr Asn Lys 
100 105 110 

lie Gin Leu Pro Arg Pro Gin Arg Phe Pro Glu Ser Tyr Gin Asn Glu 
115 120 125 

Leu As n Asn Leu Val Met Val Leu Ser Asp His Val lie Trp Lys Tyr 
130 135 140 

Lys Asp Ala Leu Glu Glu Thr Arg Arg Ala Thr His Ser Val Ala Arg 
145 150 155 160 

Phe Leu Lys Arg Cys Phe Thr Phe Met Asp Arg Gly Cys Val Phe Lys 
165 170 175 

Met Val Asn Asn Tyr He Ser Met Phe Ser Ser Gly Asp Leu Lys Thr 
180 185 190 

Leu Cys Gin Tyr Lys Phe Asp Phe Leu Gin Glu Val Cys Gin His Glu 
195 200 205 

His Phe He Pro Leu Cys Leu Pro He Arg Ser Ala Asn He Pro Asp 
210 215 220 

Pro Leu Thr Pro Ser Glu Ser Thr Gin Glu Leu His Ala Ser Asp Met 
225 230 235 240 

Pro Glu Tyr Ser Val Thr Asn Glu Phe Cys Arg Lys His Phe Leu He 

245 2 50 255 

Gly lie Leu Leu Arg Glu Val Gly Phe Ala Leu Gin Glu Asp Gin Asp 
26 0 265 270 

Val Arg His Leu Ala Leu Ala Val Leu Lys Asn Leu Met Ala Lys His 
275 280 285 



Ser Phe Asp Asp Arg Tyr Arg Glu Pro Arg Lys Gin Ala Gin lie Ala 

290 295 300 



Gly Ser Arg Asp Asp Leu Ser Thr Asn Gly Gly Phe Gin Ser Gin Thr 
340 345 350 

Ala He Lys His Ala Asn Ser Val Asp Thr Ser Phe Ser Lys Asp Val 
355 360 365 

Leu Asn Ser He Ala Ala Phe Ser Ser He Ala He Ser Thr Val Asn 

370 375 380 

His Ala Asp Ser Arg Ala Ser Leu Ala Ser Leu Asp Ser Asn Pro Ser 
385 390 395 400 

Thr Asn Glu Lys Ser Ser Glu Lys Thr Asp Asn Cys Glu Lys He Pro 
405 410 415 

Arg Pro Leu Ala Leu He Gly Ser Thr Leu Arg Phe Asp Arg Leu Asp 
420 425 430 

Gin Ala Glu Thr Arg Ser Leu Leu Met Cys Phe Leu His He Met Lys 
435 440 445 

Thr Ho Scr Tyr Glu Thr Leu He Ala Tyr Trp Gin Arg Ala Pro Ser 
450 455 460 

Pro Glu Val Ser Asp Phe Phe Ser He Leu Asp Val Cys Leu Gin Asn 
465 470 475 480 

Phe Arg Tyr Leu Gly Lys Arg Asn He He Arg Lys He Ala Ala Ala 
485 490 495 

Phe Lys Phe Val Gin Ser Thr Gin Asn Asn Gly Thr Leu Lys Gly Ser 
50 0 505 510 

Asn Pro Ser Cys Gin Thr Ser Gly Leu Leu Ala Gin Trp Met His Ser 
515 520 525 

Thr Ser Arg His Glu Gly His Lys Gin His Arg Ser Gin Thr Leu Pro 
530 535 540 

He He Arg Gly Lys Asn Ala Leu Ser Asn Pro Lys Leu Leu Gin Met 
545 550 555 560 

Leu Asp Asn Thr Met Thr Ser Asn Ser Asn Glu He Asp He Val His 

565 5^0 575 

His Val Asp Thr Glu Ala Asn lie Ala Thr Glu Gly Cys Leu Thr Fie 
5 b 0 585 5 90 

Leu Asp Leu Val Ser Leu Phe Thr Gin Thr His Gin Arg Gin Leu Gin 
595 600 605 



Gin Cys Asp Cys Gin Asn Ser Leu Met Lys Arg Gly Phe Asp Thr Tyr 
610 615 620 



Gin Gly Pro Ala Asp Leu Cys Gly Ser Phe Cys Tyr Glu Val Leu Lys 
660 665 670 

Cys Cys Asn His Arg Ser Arg Ser Thr Gin Thr Glu Ala Ser Ala Leu 
675 680 685 

Leu Tyr Leu Phe Met Arg Lys Asn Phe Glu Phe Asn Lys Gin Lys Ser 

690 695 700 

lie Val Arg Ser His Leu Gin Leu lie Lys Ala Val Ser Gin Leu lie 
705 710 715 720 

Ala Asp Ala Gly lie Gly Gly Ser Arg Phe Gin His Ser Leu Ala lie 
'?25 730 735 

Thr Asn Asn Phe Ala Asn Gly Asp Lys Gin Met Lys Asn Ser Asn Phe 
740 745 750 

Pro Ala Glu Val Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met 
755 760 765 



Asp Leu Gin Tyr Ser Leu Ala Asn Ser Tyr Ala Ser Thr Pro Glu Leu 
785 790 795 800 

Arg Arg Thr Trp Leu Glu Ser Met Ala Lys lie His Ala Arg Asn Gly 
805 810 815 

Asp Leu Ser Glu Ala Ala Met Cys Tyr lie His lie Ala Ala Leu He 
820 825 830 

Ala Glu Tyr Leu Lys Arg Lys Gly Tyr Trp Lys Val Glu Lys He Cys 
835 840 845 

Thr Ala Ser Leu Leu Ser Glu Asp Thr His Pro Cys Asp Ser Asn Ser 
850 855 360 

Leu Leu Thr Thr Pro Ser Gly Gly Ser Met Phe Ser Met Gly Trp Pro 
865 870 875 880 

Ala Phe Leu Ser He Thr Pro Asn Tie Lys Glu Glu Gly Ala Ala Lys 

885 890 895 

Glu Asp Ser Gly Met: His Asp Thr Pro Tyr Asn G "~ u Asn lie Leu Val 

900 905 910 

Glu Gin Leu Tyr Met Cys Gly Glu Phe Leu Trp Lys Ser Glu Arg Tyr 
915 920 925 



Glu Leu He Ala Asp Val Asn Lys Pro He He Ala Val Phe Glu Lys 
930 935 940 



Gly Arg Tyr Tyr Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu 
980 985 990 

Glu Glu Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr Gly Leu 



Ser Glu lie Ser Gin Arg Leu Leu Lys Leu Tyr Ala Asp Lys Phe Gly 

ioio 1015 io::o 

Ala Asp Asn Val Lys lie He Gin Asp Ser Asn Lys Val Asn Pro Lys 



Asp Leu Asp Pro Lys Tyr Ala Tyr He Gin Val Thr Tyr Val Thr Pro 
1045 10 50 1055 

Phe Phe Glu Glu Lys Glu He Glu Asp Arg Lys Thr Asp Phe Glu Met 



His His Asn He Asn Arg Phe Val Phe Glu Thr Pro Phe Thr Leu Ser 

1075 1080 1085 
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1090 1095 110 0 

Leu Thr Thr Ser His Leu Phe Pro Tyr Val Lys Lys Arg He Gin Val 

1105 1110 1115 1120 

He Ser Gin Ser Ser Thr Glu Leu Asn Pro He Glu Val Ala He Asp 

1125 1130 1135 

Glu Met Ser Arg Lys Val Ser Glu Leu Asn Gin Leu Cys Thr Met Glu 

1140 1145 1150 

Glu Val Asp Met He Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser 

1155 1160 1165 

Val Lys Val Asn Ala Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu 

1170 1175 1180 

Glu Thr Asn Ala Lys Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys 

1185 1190 1195 1200 

Glu He Phe Arg Gin Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp Val 

12 0 5 12 10 12 15 

Asn Glu Arg Leu He Lys Glu Asp Gin leu 3lu Tyr Gin Glu Glu Leu 

1220 1225 1230 

Arg Ser His Tyr Lys Asp Met Leu Ser Glu Leu Ser Thr Val Met Asn 



Zlu Gin lie Thr Gly Arg Asp Asp Leu Ser Lys Arg Gly Val Asp Gin 
1250 1255 12 60 
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<211> 1220 

<212> PRT 
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<22 0> 
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< 4 0 0 > 14 

Gly Pro Gly Pro Ala Arg Ser Thr Val Ser lie Ser Leu lie Ser Asn 
1 5 10 15 

Ser Ala Arg Val Asn Arg Ser Arg Ser Leu Ser Asn Ser Asn Pro Asp 
20 25 30 

lie Ser Gly Thr Pro Thr Ser Pro Asp Asp Glu Val Arg Ser lie lie 
35 40 45 

Gly Ser Lys Gly Leu Asp Arg Ser Asn Ser Trp Val Asn Thr Gly Gly 
50 55 60 

Pro Lys Ala Ala Pre Trp Gly Sc;r Asn Pro Ccr Pro Scr Ala Glu Ser 
6 5 70 75 80 

Thr Gin Ala Met Asp Arg Ser Cys Asn Arg Met Ser Ser His Thr Glu 
85 90 95 

Thr Ser Ser Phe Leu Gin Thr Leu Thr Gly Arg Leu Pro Thr Lys Lys 
100 105 110 

Leu Phe His Glu Glu Leu Ala Leu Gin Trp Val Val Cys Ser Gly Ser 
115 120 125 

Val Arg Glu Ser Ala Leu Gin Gin Ala Trp Phe Phe Phe Glu Leu Met 
130 135 140 

Val Lys Ser Met Val His His Leu Tyr Phe Asn Asp Lys Leu Glu Ala 
145 150 155 160 

Pro Arg Lys Ser Arg Phe Pro Glu Arg Phe Met Asp Asp lie Ala Ala 
165 170 175 

Leu Val Ser Thr lie Ala Ser Asp lie Val Ser Arg Phe Gin Lys Asp 

180 185 1.90 

~hr Glu Met Val Glu Arg Leu Asn Thr Ser Leu Ala Phe Phe Leu Asn 
19 5 2 0 0 2 0 5 

Asp Leu Leu Ser Val Met Asp Arg Gly Phe Val Phe Ser Leu lie Lys 
210 215 220 

Ser Cys Tyr Lys Gin Val Ser Ser Lys Leu Tyr Ser Leu Pro Asn Pro 
22 5 230 235 240 



t 



Pro Ala Ser Pro Ser Pro Ser Val Ser Ser Ala Thr Ser Gin Ser Ser 
275 280 285 

Gly Phe Ser Thr Asn Val Gin Asp Gin Lys He Ala Asn Met Phe Glu 
290 295 300 

Leu Ser Val Pro Phe Arg Gin Gin His Tyr Leu Ala Gly Leu Val Leu 
305 310 315 320 

Thr Glu Leu Ala Val He Leu Asp Pro Asp Ala Glu Gly Leu Phe Gly 
325 330 335 

Leu His Lys Lys Val He Asn Met Val His Asn Leu Leu Ser Ser His 
340 345 350 

Asp Ser Asp Pro Arg Tyr Ser Asp Pro Gin He Lys Ala Arg Val Ala 
355 360 365 

Met Leu Tyr Leu Pro Leu He Gly He He Met Glu Thr Val Pro Gin 
370 375 380 

Leu Tyr Asp Phe Thr Glu Thr His Asn Gin Arg Gly Arg Pro lie Gys 
385 390 395 400 

He Ala Thr Asp Asp Tyr Glu Ser Glu Ser Gly Ser Met He Ser Gin 
405 410 415 

Thr Val Ala Met Ala He Ala Gly Thr Ser Val Pro Gin Leu Thr Arg 
420 425 430 

Pro Gly Ser Phe Leu Leu Thr Ser Thr Ser Gly Arg Gin His Thr Thr 
435 440 445 

Phe Ser Ala Glu Ser Ser Arg Ser Leu Leu He Cys Leu Leu Trp Val 
450 455 460 

Leu Lys Asn Ala Asp Glu Thr Val Leu Gin Lys Trp Phe Thr Asp Leu 
465 470 475 480 

Ser Val Leu Gin Leu Asn Arg Leu Leu Asp Leu Leu Tyr Leu Cys Val 
485 490 495 

Ser Cys Phe Glu Tyr Lys Gly Lys Lys Val Phe Glu Arg Met Asn Ser 

500 505 510 

Leu Thr Phe Lys Lys Ser Lys Asp Met Arg Ala Lys Leu Glu Glu Ala 
515 52 0 525 

He Leu Gly Ser He Gly Ala Arg Gin Glu Met Val Arg Arg Ser Arg 
530 535 540 



Gly Gin Leu Glu Arg Ser Pro Ser Gly Ser Ala Phe Gly Ser Gin Glu 

545 550 555 560 



Gly Asn Leu Ala Thr Glu Ala Asn Leu lie lie Leu Asp Thr Leu Glu 

595 600 605 

lie Val Val Gin Thr Val Ser Val Thr Glu Ser Lys Glu Ser lie Leu 
610 615 620 

Gly Gly Val Leu Lys Val Leu Leu His Ser Met Ala Cys Asn Gin Ser 
625 630 635 640 

Ala Val Tyr Leu Gin His Cys Phe Ala Thr Gin Arg Ala Leu Val Ser 
645 650 655 

Lys Phe Pro Glu Leu Leu Phe Glu Glu Glu Thr Glu Gin Cys Ala Asp 
660 665 670 

Leu Cys Leu Arg Leu Leu Arg His Cys Ser Ser Ser lie Gly Thr lie 
675 680 685 

Arg Ser His Pro Ser Ala Ser Leu Tyr Leu Leu Met Arg Gin Asn Phe 
690 695 700 

Glu lie Gly Asn Asn Phe Ala Arg val Lys Met Gin Val Pro Met Ser 
705 710 715 720 

Leu Ser Ser Leu Val Gly Thr Ser Gin Asn Phe Asn Glu Glu Phe Leu 
725 730 735 

Arg Arg Ser Leu Lys Thr lie Leu Thr Tyr Ala Glu Glu Asp Leu Glu 
740 745 750 

Leu Arg Glu Thr Thr Phe Pro Asp Gin Val Gin Asp Leu Val Phe Asn 
755 760 765 

Leu His Met lie Leu Ser Asp Thr Val Lys Met Lys Glu His Gin Glu 
770 775 780 

Asp Pro Glu Met Leu lie Asp Leu Met Tyr Arg lie Ala Lys Gly Tyr 
785 790 795 800 

Gin Thr Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Gly 
805 810 815 

Lys His Ser Glu Arg Ser Asn His Ala Glu Ala Ala Gin Cys Leu Val 

820 825 830 

His Ser Ala Ala Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp Arg 
835 840 845 

Lys Tyr Leu Pro Val Gly Cys Val Thr Phe Gin Asn lie Ser Ser Asn 
850 855 860 



Val Leu Glu Glu Ser Ala Val Ser Asp Asp Val Val Ser Pro Asp Glu 

865 870 875 880 



Ala Val Asn Glu Val Tyr Lys Val Leu He Pro He His Glu Ala Asn 

915 920 925 

Arg Asp Ala Lys Lys Leu Ser Thr He His Gly Lys Leu Gin Glu Ala 

930 935 940 

Phe Ser Lys He Val His Gin Ser Thr Gly Trp Glu Arg Met Phe Gly 

945 950 955 960 

Thr Tyr Phe Arg Val Gly Phe Tyr Gly Thr Lys Phe Gly Asp Leu Asp 
965 970 975 

Glu Gin Glu Phe Val Tyr Lys Glu Pro Ala lie Thr Lys Leu Ala Glu 

980 985 990 

He Ser His Arg Leu GLu Gly Phe Tyr Gly Glu Arg Phe Gly Glu Asp 

995 1000 1005 

Val Val Glu Val He Lys Asp Ser Asn Pro Val Asp Lys Cys Lys Leu 
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1025 10 3 0 10 3 5 1040 

Asp Thr Tyr Glu Met Lys Asp Arg He Thr Tyr Phe Asp Lys Asn Tyr 

1045 1050 1055 

Asn Leu Arg Arg Phe Met Tyr Cys Thr Pro Phe Thr Leu Asp Gly Arg 

1060 1065 1070 

Ala His Gly Glu Leu Hls Glu Gin Phe Lys Arg Lys Thr He Leu Thr 

1075 1080 1085 

Thr Ser His Ala Phe Pro Tyr lie Lys Thr Arg Val Asn Val Thr His 

1090 1095 1100 

Lys Glu Glu He He Leu Thr Pro He Glu Val Ala He Glu Asp Met 

1105 1110 1115 1120 

Gin Lys Lys Thr Gin Glu Leu Ala Phe Ala Thr His Gin Asp Pro Ala 

1125 1130 1135 

Asp Pro Lys Met Leu Gin Met Val Leu Gin G]y Ser Val Gly Thr Thr 

1140 1145 1150 

Val Asn Gin Gly Pro L»;u Glu Val Ala Gin Val Phe Leu Ser Glu lie 

115 5 116 0 116 5 

Pro Ser Asp Pro Lys Leu Phe Arg His His Asn Lys Leu Arg Leu Cys 



Phe Lys Asp Phe Thr Lys Arg Cys Glu Asp Ala Leu Arg Lys Asn Lys 

118 5 119 0 119 5 12 0 0 



<210> 15 

<211> 987 
<212> PRT 

<2 1 3 > Homo sapiens 
<22 0 > 

<223> human CLASP- 5 
< 4 0 0 > 15 

Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys Pro Ser lie Ser Ser 
5 10 15 

Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp Gin Lys lie Ala Ser 
20 25 30 

Met Phe Asp Arg Thr Ser Arg Val Pro Ala Ser Ser Thr Ser Ser Pro 
35 40 45 

Gly Leu Leu Phe Thr Glu Leu Ala Ala Ala Leu Asp Ala Glu Gly Glu 
50 55 60 

Gly lie Ser Glu Val Gin Aiy Lys Aid Vdl Sen Aid lie H_l^ Ser Leu 
65 70 75 80 

Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys Pro Glu Val Lys 
85 90 95 

Val Lys lie Ala Ala Leu Tyr Leu Pro Leu Val Gly lie lie Leu Asp 
100 105 110 

Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp Thr Arg Arg Tyr 
115 120 125 

Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala Gly Ala lie Thr 
130 135 140 

Gin Asn Val Ala Leu Ala lie Ala Gly Asn Asn Phe Asn Leu Lys Thr 
145 150 155 160 

Ser Gly lie Val Leu Ser Ser Leu Pro Tyr Lys Gin Tyr Asn Met Leu 
165 170 175 

Asn Ala Asp Thr Thr Arg Asn Leu Met lie Cys Phe Leu Trp lie Met 

180 185 190 

Lys Asn Ala Asp Gin Ser Leu lie Arg Lys Trp lie Ala Asp Leu Pro 
195 200 205 

Ser Thr Gin Leu Asn Arg lie Leu Asp Leu Leu Phe lie Cys Val Leu 
210 215 220 

Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys Val Ser Thr Gin 



Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu Arg Trp Lys Lys 
275 280 285 

Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu Asp Lys Thr Lys 
290 295 300 

Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn Leu Ala Thr Glu 

305 310 315 320 

Ala His Leu lie lie Leu Asp Met Gin Glu Asn lie lie Gin Ala Ser 
325 330 335 

Ser Ala Leu Asp Cys Lys Asp Ser Leu Leu Gly Gly Val Leu Arg Val 
340 345 350 

Leu Val Asn Ser Leu Asn Cys Asp Gin Ser Thr Thr Tyr Leu Thr His 
355 360 365 

Cys Phe Ala Thr Leu Arg Ala Leu lie Ala Lys Phe Gly Asp Leu Leu 
370 375 380 



385 390 395 400 

His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser Gin Ala Cys Ala 
405 410 415 

Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala Thr Ser Asn Phe 
420 425 430 

Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala Ser Leu Val Gly 
435 440 445 

Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg Ser Leu Arg Thr 
450 455 460 

lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin Met Thr Pro Phe 
465 470 475 480 

Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn Ser lie Leu Tyr 
485 490 495 

Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro Glu Met Leu Met 

500 505 510 

Asp Leu Met Tyr Arg lie Ala Lys Ser Tyr Gin Ala Ser Pro Asp Leu 
515 520 525 

Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His Thr Lys Lys Lys 
530 535 540 



Cys Tyr Thr Glu Ala Ala Met Cys Leu Val His Ala Ala Ala Leu Val 
545 550 5 5 E. 560 



Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly Val Cys Ala Gly 

595 600 605 

Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu Glu Gin Ala Ala 
610 615 620 

Glu Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val Asn Glu Val Tyr 
625 630 635 640 

Lys Leu Val lie Pro lie Leu Glu Ala His Arg Glu Phe Arg Lys Leu 
645 650 655 

Thr Leu Thr His Ser Lys Leu Gin Arg Ala Phe Asp Ser lie Val Asn 
660 665 670 

Lys Asp His Lys Arg Met Phe Gly Thr Tyr Phe Arg Val Gly Phe Phe 
675 680 685 

Gly Ser Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu 
690 695 700 

Pro Ala lie Thr Lys Leu Pro Glu lie Ser His Arg Leu Glu Ala Phe 
705 710 715 720 

Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val lie Lys Asp Ser 
725 730 73 5 

Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys Ala Tyr lie Gin 
740 745 750 

lie Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu Met Lys Asp Arg 
755 7 60 765 

Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg Phe Met Tyr Thr 
770 775 780 

Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu Leu His Glu Gin 
785 790 795 800 

Tyr Arg Arg Asn Thr Val Leu Thr Thr Met His Ala Phe Pro Tyr lie 
805 810 815 

Lys Thr Arg lie Ser Val lie Gin Lys Glu Glu Phe Val Leu Thr Pro 

820 825 8^0 

Tie Glu Val Ala lie Glu Asp Met Lys Lys Lys Thr Leu Gin Leu Ala 
835 840 845 

Val Ala lie Asn Gin Glu Pro Pro Asp Ala Lys Met Leu Gin Met Val 
850 855 860 



Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly Pro Leu Glu Val 

865 S7Q 875 880 




Gly Glu Ala Val Glu Lys Asn Lys 

915 920 

Glu Tyr Gin Gin Glu Leu Lys Lys 
930 935 

Leu Arg Pro Met lie Glu Arg Lys 
945 950 

Phe Arg Val Glu Ser Gin Lys Arg 
965 

Arg Lys Cys Glu Thr Gin Leu Ser 
980 




Arg Leu lie Thr Ala Asp Gin Arg 

925 

Asn Tyr Asn Lys Leu Lys Glu Asn 
940 

lie Pro Glu Leu Tyr Lys Pro lie 
955 960 

Asp Ser Phe His Arg Ser Ser Phe 
970 975 

Gin Gly Ser 
985 



< 2 1 0 16 
<2 11> 2 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motifs A 
and B from human CLASP -1 

<400> 16 

Tyr Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu Glu Glu Gly 
" 1 5 10 15 

Lys Glu Tyr lie Tyr Lys Glu Pro 

20 



<210> 17 

<2 11> 3 8 

< 2 1 2 > PRT 

<213> Artificial Sequence 
■;22 0> 

■:223 > Description of Artificial Sequence : DOCK motifs A 
and B from human KIAA1058 

■:40 0> 17 

Phe Arg Val Ala Phe Phe Gly Gin Ala Ala Gin Tyr Gin Phe Thr Asp 
1 5 10 15 

Ser Glu Thr Asp Val Glu Gly Phe Phe Glu Asp Glu Asp Gly Lys Glu 
20 ' 25 30 



Tyr lie Tyr Lys Glu Pro 
3 5 



<400> 18 

Phe Glu Asp Glu Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro 



<2 10 
<2U 
•'212 
<2 13 



19 
24 
PRT 

Artificial Sequence 



■:22 0> 

<223> Description of Artificial Sequence : DOCK motifs A 
and B from human CLASP- 6 

■:4 0 0:- 19 

Phe Arg Val Ala Phe Phe Gly Gin Gly Phe Phe Glu Asp Glu Asp Gly 
5 10 15 

Lys Glu Tyr lie Tyr Lys Glu Pro 
20 



•z2 10> 2 0 
<2 11:- 2 4 
<2 12> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motifs A 
and B from human CLASP -4 

<4 00> 2 0 

Phe Arg Val Ala Phe Tyr Gly Gin Ser Phe Phe Glu Glu Glu Asp Gly 
1 5 10 15 



Lys Glu Tyr lie Tyr Lys Glu Pro 
20 



:2 1 0: 


21 


: 2 1 1 > 


3 1 


: 2 1 2 > 


PRT 


: 2 1 3 : 


Artificia 


: 2 2 0 : 




: 2 2 3 : 


Desc r i pt i 



and 3 from canonical DOCK18 0 
<400:- 21 

Phe Ala Val Gly Tyr Tyr Gly Gin Gly Phe Pro Thr Phe Leu Arg Gly 
5 10 15 

Lys Val Phe Tie Tyr Arg Gly Lys Glu Tyr G 1 u Arg Arg Glu Asp 

2 - 3 0 



<220> 

<223- Description of Artificial Sequence : DOCK motifs A 
and B from canonical D0CK2 

<4 00 > 2 2 

Plie Ala Val Gly Tyr Tyr Gly Gin Gly Phe Pro Ser Phe Leu Arg Asn 
J 5 10 15 

Lys Val Phe lie Tyr Arg Gly Lys Glu Tyr Glu Arg Arg Glu Asp 
20 25 30 



< 2 1 0 > 2 3 

<211.- 24 

<2 12 PRT 

<213 • Artificial Sequence 



<223: Description of Artificial Sequence : DOCK motifs A 
and B from canonical DOCK3 

<4 00v 2 3 

Phe Arg Val Gly Phe Tyr Gly Arg Lys Phe Pro Phe Phe Leu Arg Asn 
5 10 15 

Lys Glu Tyr Val Cys Arg Gly His 
20 



-:2 10:-- 2 4 

•;211- 24 

-;2 12> PRT 

<213> Artificial Sequence 
< 2 2 0 > 

•;223> Description of Artificial Sequence : DOC?' motifs A 
and B from human KIAA0716 

<400> 24 

Phe Arg Val Gly Phe Tyr Gly Lys Lys Phe Pro Phe Phe Leu Arg Asn 
15 10 15 

Lys Glu Phe Val Cys Arg Gly His 

2 0 



2 10: 


25 


2 11: 


23 


2 1 2 1 ■ 


PRT 


213:- 


Art if 



Description of Artificial Sequence : DOCK motifs A 
and P from human CLASP 3 



<210> 26 

< 2 1 1 > 6 0 

<2 12:- PRT 

c213> Artificial Sequence 
<2 2 0r- 

<22 3 > Description of Artificial Sequence : DOCK motif C 
from rat TRG 

4 0 0 > 2 6 

Pro Lys Leu Thr Pro Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu 
1 5 10 15 

Tyr Ser Asp Lys Phe Gly Ser Glu Asn Val Lys Met lie Gin Asp Ser 
20 25 30 

Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Phe Ala Tyr lie Gin 
35 40 45 

Val Thr His Val Thr Pro Phe Phe Asp Glu Lys Glu 
5 0 5 5 6 0 



< 2 1 0 > 2 7 
<211> 6 0 
<212> PRT 

<213> Artificial Sequence 
2 2 0 > 

<223> Description of Artificial Sequence : DOCK motif C 
from human CLASP- 1 

<400: 27 

Pro Lys Leu Thr Gly Leu Ser Glu lie Ser Gin Arg Leu Leu Lys Leu 
1 5 10 15 

Tyr Ala Asp Lys Phe Gly Ala Asp Asn Val Lys lie lie Gin Asp Ser 
20 25 30 

Asn Lys Val Asn Pro Lys Asp Leu Asp Pro Lys Tyr Ala Tyr lie Gin 
35 40 45 

Val Thr Tyr Val Thr Pro Phe Phe Glu Glu Lys Glu 

50 55 60 



•:::10: 28 

• . :: ; : 60 

•:2 12: PRT 

<213> Artificial Sequence 
•:22 0 :■ 

•--2?3--' Description of Artificial Sequence : DOCK motif C 
from human CLASP-2 



Gly Lys Val Asn Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr lie Gin 

3 5 4 0 4 5 

Val Thr His Val lie Pro Phe Phe Asp Glu Lys Glu 
50 55 60 



<2 10> 2 9 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motif C 
from human CLASP -4 

< 4 0 0 > 2 9 

Pro Lys Leu Thr Gly Leu Ser Glu lie Ser Leu Arg Leu Val Lys Leu 
5 10 15 

Tyr Gly Glu Lys Phe Gly Thr Glu Asn Val Lys lie lie Gin Asp Ser 

2 0 2b 3 0 

Asp Lys Val Asn Ala Lys Glu Leu Asp Pro Lys Tyr Ala His lie Gin 
35 40 45 

Val Thr Tyr Val Lys Pro Tyr Phe Asp Asp Lys Glu 
50 55 60 



<210> 30 

<::i> 6 0 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motif C 
from human CLASP- 3 

<400> 3 0 

Pro Ala lie Thr Lys Leu Ala Glu lie Ser His Arg Leu Glu Gly Phe 
15 10 15 

Tyr Gly Glu Arg Phe Gly Glu Asp Val Val Glu Val lie Lys Asp Ser 
2 0 2 5 3 0 

Asn Pro Val Asp Lys Cys Lys Leu Asp Pro Asn Lys Ala Tyr' lie Gin 
3 5 4 0 4 5 



lie Thr Tyr Val Glu Pro Tyr Phe Asp Thr Tyr Glu 
50 55 60 



<400> 31 

His Asp Tyr Glu Arg Leu Glu Ala Phe Gin Gin Arg Met Leu Asn Glu 
15 10 15 



Phe Pro His Ala lie Ala Met Gin His Ala Asn Gin Pro Asp Glu Thr 
20 25 30 

lie Phe Gin Ala Glu Ala Gin Tyr Leu Gin lie Tyr Ala Val Thr Pro 
35 40 45 

lie Pro Glu Ser Gin Glu 
50 



<210> 3 2 
<211> 54 
<212> PRT 

<::13:> Artificial Sequence 
< 2 2 0 > 

<223> Description of Artificial Sequence : DOCK motif C 
from canonical DOCK3 

<400> 32 

His Asp Tyr Glu Arg Leu Glu Ala Phe Gin Gin Arg Met Leu Ser Glu 
1 5 10 15 

Phe Pro Gin Ala Val Ala Met Gin His Pro Asn His Pro Asp Asp Ala 
20 25 30 

lie Leu Gin Cys Asp Ala Gin Tyr Leu Gin lie Tyr Ala Val Thr Pro 
35 40 45 

lie Pro Asp Tyr Val Asp 
50 



<2 10> 3 3 
<211> 4 6 
<?.12> PRT 

<213> Artificial Sequence 

<22 0> 

■;22 3 > Description of Artificial Sequence : DOCK motif C 
from Canonical DOCK2 

• ;400> 3 3 

Phe Gin Met G^.n Leu Met Thr Gin Phe Pro Asn Ala Glu Lys Met Asr. 
15 10 15 

Thr Thr Ser Ala Pro Gly Asp Asp Val Lys Asn Ala Pro Gly Gin Tyr 

20 25 30 

• r : o G 1 n r-.-p phe Thr Val Gin Pro Val Lpu Asn Glu His Pro 



<220> 

<223:~- Description of Artificial Sequence : DOCK motif C 
from Canonical DOCK180 

<4 00> 3 4 

Glu Tyr Glu Arg Arg Glu Asp Phe Gin Met Gin Leu Met Thr Gin Phe 
15 10 15 

Pro Asn Ala Glu Lys Met Asn Thr Thr Ser Ala Pro Gly Asp Asp Val 
20 25 30 

Lys Asn Ala Pro Gly Gin Tyr lie Gin Cys Phe Thr Val Gin Pro Val 
35 40 45 

Leu Asp Glu His Pro 
50 



35 
45 
PRT 

Ai LiiiCidi SeCjUeiiCc 
<22 0> 

<223 > Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP- 1 

■;4 0 0;- 3 5 

Arg Thr lie Leu Thr Thr Ser His Leu Phe Pro Tyr Val Lys Lys Arg 
1 5 10 15 

He Gin Val lie Ser Gin Ser Ser Thr Glu Leu Asn Pro lie Glu Val 
20 25 30 

Ala lie Asp Glu Met Ser Arg Lys Val Ser Glu Leu Asn 
35 40 45 




<2 10:' 3 6 

•:2 11: 4 5 

<2 12: PRT 

<213> Artificial Sequence 

■ : I' 2 0 : 

■;22 3:- Description of Artificial Sequence : DOC?; motifs D 
and E from rat TRG 

■:4 00 > 3 6 

Arg Thr Tie Leu Thr Ala lie His Cys Phe Pro Tyr Val Lys Lys Arg 
15 10 15 

He Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val 
2 0 2 5 3 0 




<210> 37 

<211> 45 

■;212:. PRT 

<213> Artificial Sequence 
< 2 2 0 ;> 

■:223 > Description of Artificial 
and E from human KIAA1058 

■:4 00> 3 7 

Arg Thr lie Leu Thr Ala He His 
1 5 

He Pro Val Met Tyr Gin His His 
20 

Ala He Asp Glu Met Ser Lys Lys 

35 40 




Sequence : DOCK motifs D 



Cys Phe Pro Tyr Val Lys Lys Arg 
10 15 

Thr Asp Leu Asn Pro lie Glu Val 
25 30 

Val Ala Glu Leu Arg 
45 



= 210> 38 

<211> 45 

■:2 12> PRT 

<2 13> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP -2 

< 4 0 0 > 3 8 

Arg Thr He Leu Thr Ala He H^s Cys Phe Pro Tyr Val Lys Lys Arg 
15 10 15 

He Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Giu Val 
20 25 30 

Ala He Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg 
35 40 45 



■:2 10> 3 9 

.:211> 4 4 

:2 1 2 > PRT 

:2 13:> Artificial Sequence 

:22 0 > 

:223> Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP -6 

:400> 39 

Arg Thr He Leu Thr Ala He His Cys Phe Pro Tyr Val Lys Lys Arg 

1 5 10 15 

7 i o p.- p' r .~ mm* Tvr- 11 r. Hi n Hin Thr Asp Leu Asn Pro He Glu Val 



<210> 40 

4 5 

<2 12:- PRT 

<213> Artificial Sequence 
■:220> 

<223> Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP-4 

^:400:- 40 

Arg Thr lie Leu Thr Thr Ser Asn Ser Phe Pr:> Tyr Val Lys Lys Arg 
15 10 15 

Tie Pro lie Asn Cys Glu Gin Gin He Asn Leu Lys Pro He Asp Val 
2 0 25 3 0 

Ala Thr Asp Glu lie Lys Asp Lys Thr Ala Glu Leu Gin 
35 40 4 5 



<?.10> 41 

<211> 4 5 

<:212> PRT 

<213> Artificial Sequence 

< 2 2 0 > 

<?23> Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP- 3 

< 4 0 0 > 41 

Lys Thr lie Leu Thr Thr Ser His Ala Phe Pro Tyr He Lys Thr Arg 
15 10 15 

Yal Asn Val Thr His Lys Glu Glu He He Leu Thr Pro lie Glu Val 
20 25 30 

Ala He Glu Asp Met Gin Lys Lys Thr Gin Glu Leu Ala 
35 40 45 



«:210 
<2 11 

■:212 
•:2 13 



42 
45 

PRT 

Artificial Sequence 



• :223: Description of Artificial Sequence : DOCK motifs D 
and E from human CLASP-5 

•;4 00: 4 2 

Asn Thr Val Leu Thr Thr Met His Ala Phe Pro Tyr He Lys Thr Arg 
15 10 15 



Phe 7a 1 Leu Thr 



Pro Tie Glu Val 



<210> 43 

<211> 45 

<212> PRT 

^:213> Artificial Sequence 
< 2 2 0 > 

■;223:- Description of Artificial Sequence : DOCK motifs D 
and E from human KIAA0716 

■;4 00> 4 3 

Arg Thr Ser Leu Tyr Leu Val Gin Ser Leu Pro Gly lie Ser Arg Trp 
15 10 15 

Phe Glu Val Glu Lys Arg Glu Val Val Glu Met Ser Pro Leu Glu Asn 
20 25 30 

Ala lie Glu Val Leu Glu Asn Lys Asn Gin Gin Leu Lys 
35 40 45 



<210> 44 
<211> 45 
<212> PRT 

-:213> Artificial Sequence 
<22 0> 

<223> Description of Artificial Sequence : DOCK motifs D 
and E from canonical D0CK2 

<400> 44 

Arg Thr Ser Phe Val Thr Ala Tyr Lys Leu Pro Gly He Leu Arg Trp 
15 10 15 

Phe Glu Val Val His Met Ser Gin Thr Thr He Ser Pro Leu Glu Asn 
20 25 30 

Ala He Glu Thr Met Ser Thr Ala Asn Glu Lys He Leu 
35 40 45 



210 > 4 5 

211 > 4 5 

2". 2> PRT 

2 " 3 > Artificial Sequence 

■:223 > Description of Artificial Sequence : DOCK motifs D 
and E from canonical DOCK3 

<400> 45 

Arg Thr Thr Leu Thr Leu Thr His Ser Leu Pro Gly He Ser Arg Trp 
15 10 15 



Phe Glu Val Glu Arq Arq Glu Leu Val Glu Val Ser Pro Leu Glu Asn 




<21Q> 46 

<211> 45 

<212> PRT 

<213:- Artificial Sequence 
2 2 0 :■• 

<:22 3:- Description of Artificial Sequence : DOCK motifs D 
and E from canonical DOCK180 

<400> 46 

Arg Thr Ser Phe Val Thr Ala Tyr Lys Leu Pro Gly lie Leu Arg Trp 
15 10 15 

Phe Glu Val Val His Met Ser Gin Thr Thr lie Ser Pro Leu Glu Asn 
2 0 2 5 3 0 

Ala :: le Glu Thr Met Ser Thr Ala Asn Glu Lys lie Leu 
35 40 45 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DOCK motifs F 
and G from human CLASP- 1 

<4 00> 4 7 

Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Lys Val Asn Ala 
1 5 10 15 

Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu Glu Thr Asn Ala Lys 
20 25 30 

Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys Glu lie Phe Arg Gin 
35 40 45 

Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp 
50 55 



0: 


4 8 


: 2 :.. 1 : 


58 


: 2 " 2 : 


PRT 




Art i f i c i a 



•:220:- 

• :22 3:- Description of Artificial Sequence : DOCK motifs F 
and G from rat TRG 

•;4 00> 4 8 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Va 1 Gin Val Asn Ala 



Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



^:210> 4 9 

.:211> 5 8 

-:212:- PRT 

~213r- Artificial Sequence 
:220:- 

-:223:- Description of Artificial Sequence : DOCK motifs F 
and G from human KIAA1058 

<400:- 49 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 4 0 4b 

Phe Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



^210> 5 0 
<211> 58 
<212> PRT 

•:213:- Artificial Sequence 
•:22 0r. 

<223r- Description of Artificial Sequence : DOC?' motifs F 
and G from human CLASP -2 

<4 0 0:> 5 0 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
1 5 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 30 

Arg Tyr Pro Asp Ann Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
3 5 4 0 4 5 

Plie Val Glu A^a Cys Gly Gin Ala Leu Ala 

5 0 55 



TO- 51 

211:- 58 

212: PRT 

113 > Artificial Sequence 




<400> 51 

Lys Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Gin Val Asn Ala 
15 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asp Asp Thr Asn Thr Lys 
20 25 30 

Arg Tyr Pro Asp Asn Lys Val Lys Leu Leu Lys Glu Val Phe Arg Gin 
35 40 45 

Plie Val Glu Ala Cys Gly Gin Ala Leu Ala 
50 55 



< 2 1 0 > 5 2 
<211> 5 8 
<212> PRT 

<213:- Artificial Sequence 
<120> 

<223> Description of Artificial Sequence : DOCK motifs F 
and G from human CLASP -3 

<400> 52 

Met Leu Gin Met Val Leu Gin Gly Ser Val Gly Thr Thr Val Asn Gin 
1 5 10 15 

Gly Pro Leu Glu Val Ala Gin Val Phe Leu Ser Glu lie Pro Ser Asp 
20 25 30 

Pro Lys Leu Phe Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Asp 
35 40 45 

Phe Thr Lys Arg Cys Glu Asp Ala Leu Arg 
50 55 



<i:0> 53 

<211> 5 8 

•:Z12> PRT 

<:. : 3 > Artificial Sequence 
■:1 2 0:- 

■::;3;- Description of Artificial Sequence : DOCK motifs F 
and G from human CLASP 4 

4 C ' 0 > 5 3 

G:::i Leu Gin Leu Lys Leu Gin Gly Cys Val Ser Val Gin Val Asn Ala 
5 10 15 

Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asn Asp Ser Gin Ala Ser 

20 2 5 30 



Lys Tyr Pro Pro Lys Lys Val Ser Glu Leu Lys Asp Met Phe Arg Lys 




<210> 54 
<211> 58 

<212> PRT 

■;213 ■ Artificial Sequence 
- 2 2 0 ■> 

<223 ■ Description of Artificial Sequence : DOCK motifs F 
and G from human CLASP- 5 

•:400 ^ 5 4 

Met Leu Gin Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin 
I 5 10 15 

Gly Pro Leu Glu Val Ala Gin Val Phe Leu Ala Glu He Pro Ala Asp 
20 25 30 

Pro Lys Leu Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu 
35 40 45 

Phe He Met Arg Cys Gly Glu Ala Val Glu 

50 55 



<210> 55 

<211> 60 

<212> PRT 

-;213> Artificial Sequence 
<22 0:> 

<223> Description of Artificial Sequence : DOCK motifs F 
and G from human KIAA0716 

4 0 0 > 5 5 

Pro Leu Thr Met Cys Leu Asn Gly Val He Asp Ala Ala Val Asn Gly 
1 5 10 15 

Gly Val Ser Arg Tyr Gin Glu Ala Phe Phe Val Lys Glu Tyr He Leu 
20 25 30 

Ser His Pro Glu Asp Gly Glu Lys He Ala Arg Leu Arg Glu Leu Met 
35 40 45 

Leu Glu Gin Ala Gin lie Leu Glu Phe Gly Leu Ala 

50 55 60 



:2 1 0 : 


56 




60 


:212> 


PRT 


:213- 


Art i f ic i a 1 



:220:- 
; 2 2 3 > 



Description of Artificial Sequer.re : DOCK motifs F 
and G from canonical D0CK2 



Asp His Pro Glu Asp Gin Asp Lys Leu Thr His Leu Lys Asp Leu lie 

35 40 45 

Ala Trp Gin lie Pro Phe Leu Gly Ala Gly lie Lys 
50 55 60 



<210> 57 
■:211:- 6 0 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence : DOCK motifs F 
and G from canonical D0CK3 

■;40 0> 5 7 

Leu Leu Ser Met Cys Leu Asn Gly Val lie Asp Ala Ala Val Asn Gly 
5 10 15 

Gly lie Ala Arg Tyr Gin Glu Ala Phe Phe Asp Lys Asp Tyr lie Asn 
20 25 30 

Lys His Pro Gly Asp Ala Glu Lys lie Thr Gin Leu Lys Glu Leu Met 
3 5 4 0 4 5 

Gin Glu Gin Val His Val Leu Gly Val Gly Leu Ala 
50 55 60 



• ;210;- 5 8 

<211> 6 0 

<2Z2> PRT 

<:213> Artificial Sequence 
<22 0> 

<223> Description of Artificial Sequence : DOCK motifs F 
and G from canonical DOCK180 

<400> 58 

Pro Leu Ser Met Leu Leu Asn Gly He Val Asp Pro Ala Val Met Gly 
i 5 10 15 

Gly Phe Ala Lys Tyr Glu Lys Ala Phe Phe Thr Glu Glu Tyr Val Arg 
20 25 30 

Asp His Pro Glu Ala His Glu Lys: lie Glu Lys Leu Lys Asp Leu He 
3 5 4 0 4 5 

Ala Trp Gin He Pro Phe Leu Ala Glu Gly He Arg 
50 55 60 



«; 2 1 0 > 5 9 



<22Q> 

<223> Description of Artificial Sequence:Ref 1.1 

sequence of bacterial artificial chromosome BAC19 
using primer HC5S11 

•;22 0 > 

■ :221> modi f i ed_base 

<222> (1) . . (598) 

<22 3> n = g, a, c or t 

<4 00> 5 9 

ctctctgtct tcatatcttc caggttataa agnattattt actaaaagaa nattcangct 60 

atttcattta actagctcag tttaatcatg tatttcctat aaaggttagt cttattaatt 120 

tgacaaaaca atcaaacaat tcaaaccaga tcaagtatgc taccctgaag ttacaccact 180 

agctaagaat taacaatcta agtaattggt ttctccccag gctcaaggct ccctgatcag 240 

gttaagtaaa gccaagaatc caataagccc tatgaaattt agaaactcat agaaaagtct 300 

caaatcttct tgtctgacat tagccaattg ttatattatg caaatagagg attncaagta 360 

aataagtttg gaacctgttt accaggtttt tgcagcagnc ctctaagagc ttaactggtc 4 2 C 

atgcattgaa tgccgagagc aaagaggaat ggagaggggn tgtaagnggt tccaatntta 48C 

ctggaaccca ccactatctt tngaagtctt gatacttaac tgngtgtagn ctctttaggc 540 

ctntantaan tagaatctat atggattcgt gttctgtcng caagnagtgc ctatgaaa S9B 



<2 10> 60 
<211> 625 
<212> DNA 

<213> Artificial Sequence 

< 2 2 0 

<223> Description of Artificial Sequence:Ref 2.1 

sequence of bacterial artificial chromosome BAC19 
using primer HCSASlOb 

<220> 

< 2 2 1 > modif ied_base 
<222> (1) . . (625) 

< 2 2 3 > n = g, a, c or t 



<400> 60 

tqcgagtagt 

tgggggatgg 

gcaacagaaa 

ga agatctat 

cjcgcLactca 

at. ctgagt ac 

tqcgt.gctgc 

t.ctccttcgt 

gciatgaata 

acataaaggg 

t tgtnatngg 



gtccgcgt t c 
aggccaggga 
aat t caaagt 
tgccagtagc 

gcaaagaggc 
ctctgtctta 
aatcccagtg 
gc tgggcagc 
ancttgctgt 
ncatgaactg 
aagt t taacc 



agcatgttgt 
agaagt caag 
gttctcttaa 

cctgcct tec 
tcacct gggg 
ngagcagtgt 
atacaaagag 
agagggt tag 
tcaagantta 
c tcaacnaaa 
cctaa 



actgettata 
caacagaaaa 
aat accatga 

ct aggcaggg 
cag t a 1 1 tga 
ggcctggtga 
gc 1 1 1 catgc 
act t ncaggg 
acttctttgt 
t tnatcaaa t 



gggctgaagg 
at ttgaggc t 
ctgtacatca 

gaagc tg t gt 
gc t aggct 1 1 
t cacccct gg 
tgctaaga t c 
gagaaggaaa 
tacataagng 
ccatgt t tgt 



gaggcacgat 
t aacagt caa 
ctgetagget 
tct ttgagta 
cage c accg t 



60 
12 0 
180 

2 4 C 

3 DC 



gecttgatea 36C 
tccaagtatt 4 2 C 
ctggctgggt 4BC 
caaaggtata 54C 
gggagttctt 600 
625 



210:- 61 
211> 684 



220> 

modi f ied_base 
2 2 2- (1) . . (684) 
2 2 2:- n = g, a, c or 



•:4 0 0> 61 

cccngctct t 

aaganttt t t 

aagtggcana 

gtgggaagcc 

tctagaaagt 

gagtgact ta 

ntatgtgacg 

atgaatttct 

ncccccnatt 

cLggnaggtg 

<^iygggggng 

gggnnt tnta 



1 1 tggcaang 
t tagc t t cat 
accccnaagg 
accatggaga 
ttaaaanggc 
gcaant t cac 
cccattagt c 
caccgccnga 
tattnattta 
gnaggtggt t 
naaagngaat 
aagggcngtg 



t aanct tggg 
act t ctctct 
tct t aagtc t 
ggaaaagcag 
cat ttgctga 



t tacaaaang 
ggaatgagga 
tttatttttg 
cccat cttna 
tccct aaatg 
gcng 



atgcttgttt 
tcagggggac 
tec taggaag 
tggctccca t 
agggctatga 
taanacct ct 
teatgecnta 
tt atnctggg 
agacngagtn 
anct t anntn 
cc t ncanncc 



tcttcctctt 
caaaagtcac 
aaagcaga tg 
at t tgaagtg 
catgagaaca 
ggtgagtgag 
aaatgecang 
gggacatgea 
tcgnt ctaat 
ggaaggncc t 
cctccctgga 



aat t aagagn 
agagcatat t 
ccc tgatt c t 
nggacctaac 
gagat caact 
antaaatcct 
aaggncagaa 
naaatat tnn 
cgcccccagg 
ct t tgngece 
ngt tatttgg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

684 



c210> 62 

'.211:- 450 

<212> DNA 

<2 1.3> Artificial Sequence 



c223n Description of Artificial Sequence:Ref 4.1 

sequence of bacterial artificial chromosome BAC13 
using primer C5S7 

< 2 2 0 > 

<221> modif ied_base 

<222> (1) . . (450) 

i223> n = g, a, c or t 



<4 0C>> 62 

acaaaaacta 

ctcaacnagg 

caact actaa 

gcnaccact t 

catnnnatan 

angaganaac 

agannccagg 

qaaoagngnn 



accatcantc 
gggact ntcc 
tggggcanat 
angaagcacc 
catcctgcaa 
tggggacatg 
gnctcanact 
g t tgannt gg 



tctaaatccc 
aangcact ta 
ctnaaagaaa 
aactggggac 
cgacccctgg 
ggaagaggna 
ngnggggnnt 
c 1 1 1 ngant a 



aacaancttt 
aatgeagnca 
atatagncaa 
ctggaactgn 
aaggaganag 
agegaagggt 
ggggggnt nc 



ttttaagaat 
aacnacnccn 
aggnnggaat 
atnaggncct 
anggnattcc 
tcaaggggan 
tgnnncccta 



acctaangag 60 
ncaagagngg 120 
cataatagga 180 
ctacatacat 240 
tannntagag 300 
gnaagegage 360 
encttngnan 420 
4 50 



6 3 
5 02 
DNA 

Artificial Sequence 



•:220:- 

•;22 3'-' Description of Artificial Sequence : Pe f 5.: 

sequence of bacterial artificial chromosome BAC1 3 



<400> 63 
ccannagat t 
cttctacaag 
gataat tntt 
ccagaggaaa 
tgccttgttt 
acccatcct c 
aataat t cca 
gtacagt cag 
tct tncaagg 



nt tgnaacgn 
1 1 tgccctgc 
ccatttt tec 
tcatct ttca 
ggtacat tgt 
catcccgcca 
tggt t cctgg 
t cctgggtgg 
gttnctaggg 



nggtaggctt 
cttcct ataa 
t caggcaat t 
gatgggcagt 
ggaaaaacac 
ccccccagta 
gat cccaaag 
caaaaatgtc 
cc 



cc t t tgtaga 
agagtgaaan 
tngagttact 
gat tggccag 
ac t t t aataa 
t ggcaaaaa t 
ct tccagaag 
ccatttttta 



t t tat tgaaa 
t cant t tgaa 
ccaataaat t 
t cagcaggag 
at aegcante 
ctggtcagag 
tgctggctga 
agt accaagc 



atgtttcgta 60 
tcgactggtg 120 
caaatatggg 180 
aagctgetta 240 
atgcctgagt 300 
tccatttggg 360 
tcaanggagt 420 
aaaggttcct 480 
502 



<210> 64 

■:211:- 202 

•:2 12> DNA 

<213:- Homo sapiens 

-:220> 

<223> 1st partial exon 
<400> 64 

CLctyuLyLud gccaagctca gtaaccttcc 
gagaatcctc tgtagccatg agcattacct 
tactgctcca acatctcctt gtccttccat 
ctaaaagaat tattcaagct at 



aacgetcatt tccatgaggc tagagttcct 60 
caatctgaac ctttttttta tgaatgctga 120 
atcttcccag gtaataaaag aattatttaa 180 

2 02 



<210> 65 

<211> 205 

<2 12> DNA 

<2 13> Homo sapiens 

< 2 2 0 > 

<22 3> 2nd exon 
<4 0 0;- 6 5 

gctcataaaa tggctcctta 
ccagaagatc gecagcatgt 
cgggctcctc ttcacagaac 
tggcatttaa aatggaagat 



cgtttctgta gaactcaagc 
tcgatctgac ttccgagtac 
tggctgctgc cctggatgcc 
gaagc 



tcctgctcca gcttccagga 60 
cgccagcagc acttcctcac 120 
gaaggggaag ggtatgtttc 180 
2 05 



■:210> 66 

1 1 1 235 

•:212> DNA 

:213> Homo sapiens 



•:223 > 3rd exon 
< 4 0 0 > 6 6 

cataacctct tgattcctgt gttgtgccaa cagaatcagc aaagtacaaa ggaaagctgt 60 
caqtqcaatt cacagcctgc taagttctra cgacctggac ccacgctgtg tcaaacraga 120 
ggtgaaggtc aaaatcgccg ccctttacct acctrtagtt gqcatcattt tggatgcttt 180 




<220> 

<223> 4th exon 
< 4 0 0 > 6 7 

tgtttgactt gacatcacaa 
caccagtggc tcggatgaag 
ggccatagca gggaat a a t t 
atgttggtgc acatgtgtct 



acgatgtttt cattgcagtt gcagatactc gcagataccg 60 

aacaagaagg agccggtgcc attaaccaga atgtggctct 120 

tcaatttgaa aacaagtgga atagtgctgt cttccttggt 180 

ggttgatttt teat 214 



<2 10> 68 
-2 11- 24 7 
-:2 12> DNA 

•-2 13:- Homo sapiens 
<220> 

■■:223:- 5th exon 
*:4 0 0:- 6 8 

tggcctccat cccccaatct gcctcccttc agecctataa gcagtacaac atgctgaacg 60 
cggacactac tcgcaacctc atgatctget tcctctggat catgaaaaat gctgatcaga 120 
gect cat tag gaagtggatt gcLyducLgc catcaacgca gctcaacagg attttagatc ISO 
tacttttcat ctgtgtgtta tgttttgagt ataaggtaag tctggagtgg cacaacttta 240 
taccagc 247 



<210> 69 
<211> 2 05 
<212> DNA 

<213> Homo sapiens 
^220> 

<223> 6th exon 
<400> 69 

caccaaagga catgtcctcc tacctctgtc ttgtccaggg aaaacagagt tctgacaaag 60 
tcagtaccca agtcctgcag aagtcaaggg atgtcaaggc ccggctggaa gaggctttgc 120 
tgcgtgggga aggggecaga ggggagatga tgcgccgccg ggctccaggt gtgttggact 180 
ggcccttccc tgctctctgt caagc 205 



■> 7 0 

• 156 

• DNA 

• Homo sapiens 
■:2 2 0 > 

■:2 2 3 > 7th e>;on 
■:400:- 70 

tcaaattcct ateatgeatt tcttaactcc tagggaacga ccgatttcca ggcctaaatg 60 
aaaatttgag atggaagaaa gagcagacac attggeggea agctaatgag aagctagata 120 
agtgagtcac teggcaaett tetgetaett ttacct 156 




22Q> 

2?.3> 8th exon 



<400> 71 

gctttaattt gacctcttgt tgtttcctag aacaaaggcc gagttagatc aagaagcctt 60 

gatcagtggc aatctggcta cagaagcaca tttaatcatc ctggatatgc aggaaaacat 120 

tatccaggtg aggaaaacaa acacccaatc tgatttg 157 



-;210> 7 2 

<211> 203 

<212:- DNA 

<213> Homo sapiens 

<22 0> 

<223> 9th exon 
<400> 72 

ggattcaatg atgctgttct tccattcccc 
agcctgctgg gaggtgttct gagggtgctg 
acctacctga ctcactgctt tgcaacactc 
ngcttgtttt cttcctctta att 



caggcgagct cggctctgga ctgtaaagac 60 
gtgaattctc tgaactgtga tcagagtacc 120 
cgtgctctca tcgccaaggt aaacttggga 180 

2 03 



<210> 73 
<211> 223 
•:212> DNA 

< 2 1 3 > Homo sapiens 
< 2 2 0 > 

•-2 2 3 > 10 th exon 



< 4 0 0 > 7 3 

agtgatgcct aatggccctt tatgtctctc ctagtttgga gacttactct tcgaagagga 60 

ggtggaacag tgtttcgacc tatgtcacca agtcctgcac cactgcagca gcagcatgga 120 

tgtcacccgg agccaagcct gtgccaccct ttacctcctc atgaggttca gttttggagc 180 

caccagtgta agagttcaaa ccagctgagt gacctggaat cag 223 



2 1 0 > 7 4 

<211> 230 

<:212> DNA 

■:2\3:- Homo sapiens 

•:22 0: 

•:223: 11th exon 
•:4 0 0;- 7 4 

ttacttcatc tttttttttt ttttcactga tgcagaattt tgcaagagta aagatgcaag 60 
caaccatgtc cctggcatct ttggtgggaa gagcaccaga ctttaatgaa gagcacctga 120 
gaagatcctt gaggacaatt ttggcctatt cagaagagga cacagccatg cagatgactc 180 
cttttcccac ccaggtacac cgaagcacat accttgtctc atgcatgagt 230 



<400> 75 

agctaagatt attttgaggc ttacactttt tgcaggtgga ggaacttctc tgtaatctga 60 

atagcatctt atatgacaca gtgaaaatga gggaatttca ggaagatcct gagatgctta 120 

tggatctcat gtacaggtaa gctttcctga cacactcaag ggacaccatt t 171 



<210 - 76 

<211 .- 266 

<212> DMA 

<213> Homo sapiens 

<2 2 0 

<22 3> 13th exon 
<400> 76 

:cctcaaaac tacttctcac tcaatctgtc ttcagaattg ccaagagtta ccaggcatct 60 
cctgatctgc ggctgacctg gctccagaac atggcagaga aacacaccaa gaagaagtgc 120 
tacacggagg ctgccatgtg cctggtgcac gccgctgcgt tagtggctga gtatctgagc 180 
atgctggagg accacagcta cctgcccgtg ggcagtgtca gcttccaggt agggtgtgtg 240 
:agcttttcc cttagagcag tggttc 266 



<210> 7 7 

<211> 211 

<212> DNA 

<213> Homo sapiens 

^220> 

<223> 14th exon 
-;4 00> 7 7 

ctgttctcca ggcttatact gtggtctctt tcagaatatt tcttccaatg tgctggagga 60 
gtctgtggtc tctgaggaca ccctgtcacc tgacgaggat ggggtgtgcg caggccagta 120 
cttcaccgag agtggcctgg taggcctcct ggagcaggcc gcggagctct tcagcacggt 180 
cagtgcccag agggcatccc ggggcctggc c 211 



■;210> 7 8 

<211> 199 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

:220:- 

:223> 15th exon 
:^00:- 78 

aattctctct gatgctcttc tcctctttcc aagggaggct tatatgagac agttaatgag 60 

gtctacaagc tggtcatccc catcctagaa gcgcatcgag aattccggaa gctgacactc 120 

actcacagca agctgcagag agccttcgac agcatcgtta acaaggtagc cggggagcct 180 

ggctggcagg tcttgttac 199 



o • 79 

:211:- 208 



<400> 79 

taaggagagc tttttatatt ttgttcctca ggatcataag agaatgtttg gaacctactt 60 

ccgagttggt ttctttggat ccaaatttgg ggatttggat gaacaggagt ttgtctacaa 120 

agagcctgca attaccaagc ttcctgagat ctcacataga ctagaggtaa gaaaagtgat 180 

tctgtgcgcc tgacctggta cactttac 208 



-:2 10:- 8 0 

• :211:- 157 

<2 12:> DNA 

<213> Homo sapiens 

2 2 0 > 
-:22 3 r- l^th exon 

< 4 0 0 > 8 0 

aacctttata aactgttggt tcttcttacc taggcatttt atggtcaatg ttttggtgca 60 

gaatttgtgg aagtgattaa agactccact cctgtggaca aaaccaagtt. ggatcctaac 120 

aaggtataca aaaatttaca aaaactaacc atcaagc 157 



<211> 304 
<212> DHA 

■;213> Homo sapiens 
<220> 

<223> 18th exon 
•:: 4 0 0 > 8 1 

f.cttctcc:ct ccgtgccttt tcccccttag gcctacatac agatcacttt tgtggagccc 60 
tactttgatg agtatgagat gaaagacagg gtcacatact ttgagaagaa tttcaacctc 120 
cggaggttca tgtacaccac cccgttcacc ctggaggggc ggcctcgggg agagctgcat 180 
gagcagtaca gaaggaacac agtcctgacc actatgcacg ccttccccta catcaagacc 240 
aggatcagcg tcatccagaa ggaggaggta atgcacccaa gggattggcc accactggat 300 
gagt 304 



110 > 8 2 
:i:> 2 0 7 
112 > DNA 

112 > Homo sapiens 



12 0 : 



19th exon 



acagt.gactt ccctatgttt acgtctcatg ttcagtttgt tttgacaccg attgaagttg 60 

ccattgaaga catgaagaag aagaccctgc agttagcagt tgccattaac caggagccgc 120 

ctgat.gcaaa gatgcttcag atggtgctgc aaggctctgt gggagctact gtaaatcagg 180 

taagcaaaac cagaggtggc agctcct 207 



< 2 1 0 > 8 3 



<400> 83 

tatattcttt tttttttttt tttttttttt cccaccaggg accactggaa gtagcccaag 60 

tgtttttggc tgaaattcct gctgatccaa aactctatcg acatcacaac aagttgaggt 120 

tatgctttaa ggaattcatc atgaggtaag aaggaaaatg gctgggaatt tcagtagag 



17 9 



<210> 84 



<:ui 

<212 
<213 



244 
DNA 

Homo sapiens 



< 2 2 0 

<223:- 21st exon 
<400:- 84 

tcatttattt ctcccacact gatattttca tctcagatgt ggtgaagctg tagagaaaaa 60 
caagcgtctc atcacggcag accagaggga atatcagcag gaactcaaaa agaactataa 120 
caagctaaaa gagaacctca ggccaatgat cgagcggaaa attccagaac tgtacaagcc 1R0 
aatattcaga gttgagagtc aaaagaggta agaacagggc agaggaggcc tcttcctgtg 240 
ggat -44 



< 2 1 0 > 8 5 

<211> 1138 

<212> DNA 

•:213> Homo sapiens 

<220> 

<22 3> 2 2nd exon 
<4 0 0:> 8 5 

cctccctctc ttttcttaat ttcagggact ccttccacag atctagtttc aggaaatgtg 60 

aaacccagtt gtcacagggc agctaagaaa agccatcttc attcgtggag actgtggccc 120 

tgcaaccctg gagaaggact tgctggtact taaaaaatgg gacatttgcc acccaggact 180 

gactgtacac tccctgatca gccagcactc tggaagcttt gggatcccag gaaccatgga 240 

attattccca aatggactct gaccagattt ttgccatact ggggggtggc gggatggagg 300 

atgggtactc aggcatgact gcgtatttat taaagtgtgt ttttccacaa tgtaccaaac 360 

aaggcataag cagcttctcc tgctgactgg ccaatcactg cccatctgag agatgatttc 420 

ctctggccca tatttgaatt tattggagta actcaaattg cctgaggaaa aatggaaaaa 480 

ttatccacca gtcgattcaa actgaatttc actctttata ggaaggcagg gcaaacttgt 540 

aggagtacga aacattttca ataaatctac aaagggaagc cttactacaa ttccaaaaat 600 

catcatggtt ggaaatttgg gaggagatta tttgtgaact tgttaccctt ttggtaatgg 660 

tggactaatt gctgtatagt tatttttgtt ttattattac tgttacatta atttaacatg ^20 

catttataga agaatacatt caaagcactg atgtaggaga tacacggtac ttggagcagt '80 

cagccaaaaa tcacagatac tgctttcact taaatggaaa caattctccg ataatgcttt 340 

gcttt ttttc ttatgtcact cttgtgtact atctattttt ctcctctctg ggaccaagtt 900 

r.c:ttt ttata aagcaataat atctctgttt tcatttcaga acattgtgct gtctgtcagc 960 

a*.:atgt atat cagctacaaa atatattcaa ctttgacttc ttttgacaaa ggactttagg 1020 

aaaaggagga acaaagacat tatttgagaa ttaaattata tatttttaat atgactgtga 1080 

cct tgactga taataaagat gtaataagaa ttgcaagcta aaaaaaaaaa aaaaaaaa 1138 



■ : 2 1 0 : 8 6 
-:211: 66686 



<400> 86 

gttctctgtg gttagtcact tagtgacttt agataagttt ttccaatttt atgggtctta 60 

atttcctcag ttttaaaata agaagggggg gttgagagat ttgagggctg atcaacgaaa 120 

aggataggac cataaaaagc agtgacatac aagcttcatt gagcagcact tggacagggt 180 

tacataagag cggaagcccc tcccagcatg agaacagcca taggcctgca gtgaggaggg 240 

gaccatccag aggagcaggg gaactcccag gggagaggag gattagggca gaagcttata 300 

gatctgggtg aggctgctcc acagcacagt agggagtctc tgggtcagag agctccaagg 360 

gctgtagcag cttagggccc tgtatctgca aggctctatc ttatcattag gaaacagctg 420 

tccatcgaga ttttatgggg tctgcaaagg aggcaggcac taaatggatg aaaatctgct 480 

tatatgagct atttttgtta atgactgggc atggtaaaat ttgagttagg tatgagccaa 540 

gggatcagca ccagtcgaca gtgaagaaat aaacaaccga ggggccaata cacagaaaca 600 

atctttgact tgtttacata acacctctcc tccaaaaaaa gaaaaagaca tgacttttct 660 

aaaggaagtc ctgtctacag ccataccacc ctgaacgcac gcagtctcat ctaagggaag ^20 

tcctgataag gaagcagaat aataaaaaag aatcctaagg aaacatcaga agtccccaag ^80 

catccccatc ccatgcaccc tgacccctgc cctgcagcgg atcttctgtc ccaggaccca 840 

ccagaataga atggcagagg gacacttcac tcctccttgc cctccctctt cagtatttag 300 

gattccaggt tagtctgttt tcaaaacttt aagttgagtg tatgaaagat accctagatc 960 

accactgcag acccaggctt agctactcac atgcaggcta tcttcattcc cgacagggaa 1020 

ataaggcaac ccaaggtaga tatctgcctt ccctgcaaaa ctcatgtttt tattttctct 1080 

ttctctttcc tttcttttct cttgctcact atctttctcc ttaaattctt cccttttctt 1140 

ttagttacca tttctttttt tgtttctctc cttgactcaa atgccaaaga tccctagacc 1200 

aggagucaag aagcctgcat gctgattcct gggacaccat taattacttc tgtgattggg 1260 

agcatcagcc tttgaggcat tcatttcctc atctgcaaaa aaactaggct ggattagatt 1320 

tatccactga ttctgtggtc tgtgtctgcc agtgacatcc acggatgtta cttagcacca 1380 

ttagtggcac tcaggcctca gaaggtcact gacccccatt cgtggtgatt taattcattg 1440 

atcccagctc tctagataca ggatgaactt cataccttaa gcaagttgta ttcttacaaa 1500 

gtcgtctgac tttatcattt tgcataacct attatgtttt ctgccatcta aagattttgt 1560 

ggcaatggat ataaccttag tcttttttaa tagtcactaa aaatagacaa atccatttcc 1620 

tcaattactg tctgtcactt acaatgtgcc actaagcaaa cacccatccc ttgggtaggg 1680 

gcattgtggg tcttgacctt tgggaaggaa gtttttggaa tgcaccttac tcctcttttc 1^40 

aaaacatcac tcaaattgtt tttgaaatgt ctattttttt tcttttgaga tggagtctta 1800 

ctctgttgcc caggccagag tgcagtggca caattttggc tcactgcaaa ctccgcctca I860 

caggttcaag cgattctcct tcctcaccct cccgagtagc tgggattaca ggtgtgtggc 1920 

accactcccc gctaattttt gcatttttag tagagacagg gtttcaccat gttggccaga 1980 

ctggtcttga actctggcct caagtgatct gcctgcctct gcctcccgaa gtgctgggat 2040 

tacaggtgtg agccaccaca cccagcctga aatgtctgtc ttgaatgatg tctcaaggga 2100 

cctatgaaag atacccatag tggggccttc ttttaagtgc caatgtgttg tgggttcaag 2160 

ttccgatagc cggcttgacc cgacacctgt taatgagtaa cctaagtgac aggcacatga 2220 

ccaagttcta atcccttcaa tgtgctggtg gctccactgg tccaaagtca gccaggagtg 2280 

cacatcgaaa ggttatggga tctggtaact gtgcttacat agaagtcata tgttttggtt 2340 

ttaaaataat atataatggc atttacttat tttaagtgga tgtctaacta tgaattaatt 2400 

ctgtaggcaa tatgtcccac aacacattgg cttcttgtaa aatggctgaa aatatgtgtt 2460 

catttaaatt atattgttta gtctgtaatc ccagcacttt gggaggccaa ggcgggagga 2520 

tcacctgagg ccaggagttc gagaccagct tggccaatat ggttaaaccc catctctact 2580 

aaaaatacaa aaaattagct gggcatgttg atgtgcacct gtaatcccag ctactcggga 2640 

ggctgaggca agagaatcgc ttgaacctgg gagatgaagg ttgcagtgag ccgagatcat 2"()0 

gccactgcac tccagttcaa cagagcaaga ctctgtatct ctctctctct ctctctctct 2" 7 60 

ctctctct:t ctatatatat atatatatat atatacatat atatatatgt gtatatatat 2820 

atgtgtatat atatatatgt atatatatat atatgtgtat atatatatat gtgtatatat 2880 

atatatatat agtttaaaaa acaaactact cttgaagtga gtgaagagga ggcatgtcta 2940 

tcacaaggat gatgcttcat atttctgtgc tggggtgggg ggtgataatg atgaaatatt 3000 

gaggagctra aggtgcatca gcgccccttc cttcccctat tttgccttta gaggagctgc 3060 

ctctgagtct gggtctttca gttgttcagc ttgcctgggg gaagcaaggg gtctcttcca j!20 

gacagtcarc tttttctgct tttcattgct tgcttcatgg tttatttttt aaaggaagat 3 " 8 0 



taaggggaac 
ctgttgcact 
atttttgtgt 
tcatttttct 
gctagagt t c 
t a t gaa t gc t 
agaattat t t 
tgtatttcct 
atcaagt atg 
t t tctcccca 
ctatgaaatt 
ttgttatatt 
ccaggtt tct 
gcacgagaag 
tgattt aaca 
act ttaagaa 
agagcatcag 
t agtacaaaa 
tatggcatga 
ctcacaagca 
t cctaaaact 
gccccaggga 
acact ttaga 
gaat tactga 
ccagcaaaag 
ggtggctcac 
caggagttac 
catcaggtgt 
gcttgaaccc 
gggtaacaga 
agtaagcagg 
cccagga:tg 
cagcttttga 
tttattttca 
ccactctgtg 
gggagggctc 
tcattccagt 
tgctccagct 
cagcagcact 
ggggaagggt 
ttaataaaat 
gttctgagga 
aaaggcct t 1 
t tggtca act 
t tgattagtg 
caaccac aag 
agctgtccca 
acacatc :ag 
ggcagtat ct 
ctccctacgc 
aaagat aa t g 
gggacag aca 
aaattcgctg 
tgcaaagt ag 



agtaatgaat 

at cccattag 
ctgccaacct 
t cccagctgt 
ctgagaat cc 
gat actgct c 
aac t aaaaga 
ataaaggt ta 
ct accctgaa 
ggct caaggc 
tagaaactca 
atgcaaatag 
ttgcagcagg 
cagaagagga 
tggaaacccc 
catgctgtt t 
gcaaaattt c 
gtgaaggct t 
tccagatat t 
gcaatt caaa 
tccctggact 

tgctct taat 
ggaccggtaa 
tctgacaatg 
atttgtaatc 
cagcctgacc 
ggtagtgtga 
gggagaggga 
gtgacactct 
gcct t aaaca 
ggtgaggttc 
tttcaggtgg 
tctt tcccgc 
cctcagtttc 
acgaagcctg 
tcttgtggct 
t ccaggacca 
tcctcaccgg 
atgt t tctgg 
ttgcagtcta 
gtagaaacat 
ct tgtgtaga 
at 1 1 cagtgg 
aac t ccctag 
atgtcacttg 
tgcccagat t 
ggcttctgaa 
agcct agaag 
tccgtgagc t 
cct tctaaaa 
cagt t aggtg 
cccctcaaga 
t tgagat t ca 



gaaaatttat 

tttt tattaa 
caact ccact 
cagccaagct 
t ctgtagc -a 
caacatct z:c 
attat tcaag 
gtct tattaa 
gt tacaccac 
tccctgatca 
t agaaaagtc 
aggattccaa 
ccctct aaga 
aatgggagga 
accccacctc 
gatagtcaca 
t cattat tag 
gtcttactaa 
age tacatga 
atgtataaac 
aagct taccc 
ccaggggcca 
gaaatataaa 
atctaatact 
tgettaagee 
ccagcatctt 
aacatgatga 
ctgtaatccc 
ggt tgcagtg 
gtctttcaaa 
aagggggcat 
ttatttctct 
gaaagggagc 
tgggcagtct 
cttgt ccgcc 
getggggega 
cataaaatgg 
gaagatcgee 
gctcctcttc 
catttaaaat 
gcttctcaca 
ctgtcttgag 
aaggcaccag 
aatttaccag 
gagcaaagee 
gttcaaagct 
aggtt t c t tg 
tccttttacc 
t caacagaca 
catggagtca 
tattat t cat 
1 1 agagt aca 
gctcaccat c 
acact t ctgg 



tagacctctc 

at tgattgee 
t accttgtaa 
cagt aacct t 
tgagcat tac 
t tgt ccttcc 
ctatttcatt 
t t tgacaaaa 
tagctaagaa 
gg 1 1 aagt aa 
tcaaatctt c 
agtaaataag 
ggt t ttaact 
ggtgtgcatg 
atacattttt 
ttccatttat 
gtt atatt tc 
t tgaaaaaaa 
ccatct tact 
t t t ttgetec 
taggttcttt 
ggctcacaaa 
gtgtgctccc 
t ccctccctg 
aaattcagaa 
eggaggecaa 
aaactcatat 
agctact tgg 
agctgagacc 
aaaaaaaaaa 
t tggttacag 
gtccaacttt 
gtcattcatt 
tetctctgtg 
ttatctggca 
ggactcagta 
ctcct tacgt 
agcatgttcg 
acagaactgg 
ggaagatgaa 
cttggtaaaa 
aatatggtac 
gga tgggt aa 
t tetgetat a 
at t t ttaaca 
ga tgaaggaa 
cagacagtgc 
t rttatctat 
gagaggtaga 
gaaacccaca 
t ccgttcaac 
t ragagat a t 
c agggact ca 
tgt ttaga 1 1 



tgtaatgcag 

t taacc tgga 
t aaatgt ttc 
ccaacgct ca 
ct caatctga 
atatct t ccc 
t aac tagctc 
aat caaacaa 
t taacaatct 
agecaagaat 
ctttgt ctga 
t tttggaaac 
tgtt catgt c 
ataagcagtg 
tgaaatgt ta 
agggaacaca 
tgttgcatat 
aatct tagee 
gtgaacaggg 
atcctgccca 
cccaccttcc 
accatgaagg 
aggatacaaa 
acatcacttg 
gtgtagctga 
agggagtgga 
ctactaaaaa 
gaegctgagg 
atgccactgc 
aaaaaaaaag 
aggaat tgee 
tatgetagga 
t ttcaacaga 
ggtatgggaa 
ccagagtacc 
aacactggcc 
ttctgtagaa 
atctgact tc 
ctgctgccct 
gecaaaaaaa 
aactctac tg 
ccataagcac 
gaact acaaa 
gcaggt t tec 
aaggggat ag 
ataatggc tg 
t tctcaggcc 
ctgat tac tc 
ccaccccctt 
gectate tga 
aattat tgaa 
at cagtgeae 
gat t caaaga 
aggca t acag 



aatttaccat 

gagaaaggat 
at tcct c t t t 
t t tccatgag 

aggtaataaa 
agt t taatca 
t tcaaaccag 
aagtaat tgg 
ccaataagcc 
cattagecaa 
catgtat tea 
aa t tgcaaa t 
at t ccccaaa 
ctctggaata 
t cagtagctc 
t ccttgatac 
atatatgeca 
aaagatctga 
gcagcttaag 
ccttctgact 
at ttctaaag 
tacaggacag 
tagt tccagg 
ggccgggcac 
atacttgagg 
tacaaaaatg 
catgagaatt 
aatccagcct 
aaggtacctg 
tgt tcccagc 
tttttatctt 
cccggggtgc 
agtgcagtaa 
tacctcactg 
ategctattt 
ctcaagctcc 
cgagtaccgc 
ggatgccgaa 
cagatgt t ct 
tagttgacca 
aaggcacaag 
atgaettttc 
caaggatgc t 
ca tgcagagg 
c tgagaaggc 
aagagacacc 
agggaca t g t 
ctttccttct 
t tggactgaa 
tgect tccat 
aaaacagaca 
tgat t aggat 
aa 1 1 gcaaan 



3660 

3^20 
3" 7 80 
3840 
3 90 0 

3 96 0 

4 0 2 0 



4 08:: 
414 
4 2 0C 
41 
43 2: 

43 8:; 

44 4 0 
4 5 0 0 
4560 
4 62 0 
46 8 0 



4 74 
4 8 0:: 
4 86: 
492 

4 98C 
504: 

5 1 0 0 
5160 

52 2 0 
5280 

53 4 0 

54 0 0 

54 6 0 

55 2 0 
55 8 0 
5640 
57 0 0 
5 7 6 0 
5820 

5 8 80 
5940 

6 0 0 0 
6 0 6 0 
612 0 
618 0 
62 4 ) 
6 3 0 0 
6 3*. ) 
6 4 2 ) 
6 4 8 0 



654 

66 0 
666 

67 2 
67 8 



1 i : t_ ca ca t gtgt: cccaagct at :: \ : : • tyacaccgct gaagtgactc 

:tgcg tctcctggca ggatagtgtg gggaatctca tgettttage tctcaattct 



9 



gcctccttcc 

caatt ctatc 
tc taccctac 
aataagtaag 
atgt acatac 
atct t tagta 
ccatgacatt 
gt agagtata 
acacacacac 
ccct t tctcc 
gat tgctggg 
catgtaagct 
cttccttttt 
tccatggggc 
tccagtt tec 
tgcatcgt ta 
aagccagcaa 
gaacaagaaa 
gt ctgagtca 
cttattttgt 
tttttttatt 
tacatatgta 
ggtatatctc 
tgatgttccc 
tgctgagaat 
tttttatggc 
ccattgatgg 
aaggattata 
tgtatatttt 
tttacttttt 
attaatatt t 
cattatcctc 
agaaattaat 
catcct ttag 
ctttgtctac 
tattgggtat 
tagaactcat 
tgaatagttt 
age t aggaaa 
atagecaaaa 
agct tgttat 
aaaggaagaa 
agagacct ta 
aaat t gat a a 
ctccaagaag 
tcaaacttcc 
agtggctcat 
tcaagagt tc 
aaat tagctg 
aagaatcat t 
ccagcctggg 
ttaaaattta 
taccaaatat 
aacgaa tgga 



agataaactg 

ttctcttctc 
aactaacata 
atactgagaa 
attttcttag 
tt tacaatag 
ctgt t ctgga 
tt cagagata 
acacacacac 
cccaaaagag 
ttgtcagtta 
aaaacctcag 
ttttttcttt 
aagggecaga 
actgggt ttc 
aatccacagt 
at tgcaatgc 
aacttt tgaa 
tt taaaattt 
t tgaaagaaa 
at tatcatac 
tatatgegee 
etaatgetgt 
acctatgagt 
gaeggtttte 
tgcatagtat 
acatt tgggt 
aatcatgctg 
taaaattgaa 
attatagtat 
cctgtgaata 
tctcagr tac 
actgcctgtt 
tgtggtcgca 
tataatttct 
tatgaaaaca 
ttct ttgggg 
aataaatatg 
agaagagcaa 
taaatgaaat 
t tgaaaagag 
gactcaatta 
cagaaa t aaa 
cctagattaa 
a tatagaaaa 
cacatacacc 
acctgtaatc 
aagaccagcc 
ggtgtggtgg 
tgagactgga 
caacaagagc 
aaacttccta 
t tttaaaaga 
aqaggtqgaa 



gectgagtat 

aactctaact 
aat t t ccaca 
gaaagt t tga 
ttgtccttta 
cgtagt t t ct 
t tcct tgtaa 
atcatgt aat 
acacacgcac 
t aat taacag 
ctct cctgga 
aaaaatgtca 
tget tccaag 
aggaegcate 
cct tggatct 
gtt t ttcaag 
ctaattcaaa 
atgcaa ttta 
tggttaatat 
aaaatgtat a 
tttaagttct 
atgttggtgt 
ccctccccac 
gagaacatgc 
agct tcatcc 
tccatggtgt 
tggttccaag 
ctataaagac 
catctatgac 
aat ttatata 
tat t tgagta 
aggcccccct 
gttgaatttc 
tgtgtcagta 
ct tctgtaaa 
gctgccgtga 
ctataaatac 
tgt acatggt 
acaagt caaa 
aaagaataga 
caacaaaat t 
ctaaaatcat 
aaggat tat a 
atggat aaat 
tccaaa t aga 
tactatgtac 
ccagcact t t 
tggccaaggt 
egggaacctg 
aggcagaggt 
aaaactccat 
caa t aaaagc 
at taattcta 
tacttcccca 



atcctttgag 

aaat t tctcc 
gcaacaaaaa 
acacaaagaa 
atagcagtac 
attttctatt 
aattgttgct 
tatgtttaat 
acacgcgcg t 
tgt aactcct 
aagt cattag 
tgcttcaaca 
acagttggta 
t cagtacctg 
ctgacacctg 
cat t tagaaa 
acacaaccca 
caat tatctt 
tttctatata 
t atatgtata 
agggtacatg 
gctgcaccca 
tccccccacc 
ggtgtttggt 
atgtccctac 
atatgtgcca 
tetttgetat 
atatgeacac 
taggttccag 
aagaacctga 
accaccagtc 
caagt aacca 
atagtctttt 
ttcatttttt 
t tgacatttg 
acatgectgt 
agectatttt 
cttaacaaaa 
gcaggaaga t 
aaaacaatca 
caccaatct t 
aat tgaaaga 
aaagaatacg 
tccttaaaag 
cc t acagaag 
ccacacaaat 
gggtggccaa 
ga tgaaaccc 
taatcccat c 
tgcagtgagc 
cacaaataat 
tcaaacctgg 
at t t tttacc 
ct t gt t ct a t 



aacttcactt 

caattatctc 
gtgcaccgaa 
aattgect tc 
tt taagtgat 
ttcat tctag 
gttatattac 
caggtagat a 
gcacatgcac 
t tggcaacac 
at acactgtc 
at acttcct a 
gact tgccaa 
aacccctagg 
ggtatatcca 
t tgtctat ca 
t tgeegggae 
act ttageca 
acgttgaat t 
tattttttaa 
tatacaacat 
ttaactcgtc 
ccatgacagt 
tttctgtcct 
aaaggacatg 
cattttctta 
tgtgaatagt 
atatgtttat 
atactccact 
atcctaagtg 
agataaaaaa 
ctattctgac 
gctgaatgtt 
ttcaactgta 
ggctgett tc 
gcatggt ttt 
ttattttaat 
tgtcaaaaga 
ggcagggaat 
eggaaatccg 
tagctgagct 
t t caacacaa 
atgaacaatt 
g t a ;aaagta 
t aa aaaga 1 1 
t aa aaattta 
ggcgagtgga 
cgtetctact 
tac tegggag 
caagatcatg 
aataataata 
ggggct t tac 
aacLtccagt 
qa agct aqca 



tccatggctt 

agt agaatgt 
cacttatget 
atgeacaaac 
t tctagaaac 
ctggaaacag 
tagcaacaag 
cattct tcaa 
acacacagta 
agtaatccct 
acaact t cat 
t tgatcagca 
cacctgtaca 
gagctacagc 
caagtgtcta 
tctttgtgtt 
cacagac t aa 
cagtgeaaga 
ctgatgtagc 
atctggattc 
gcaggtt tgt 
atttacat ta 
ccccggtgtg 
tgcgatagt t 
aactcatcct 
atccagtcta 
geegcaataa 
tgeggcaaga 
atatatttta 
taaaagtgcg 
tataatattc 
tcttattatt 
gtgactgtga 
tgtcatattc 
t atttgtggg 
gggtggacgt 
atactgetet 
atatact ctg 
aacaaaggtg 
caagatgaaa 
gaccaagaaa 
tcatatcaca 
gaaagecat c 
c t aaaa 1 1 ga 
gagt tagtaa 
ggctgggcgc 
t cacctgagg 
aaaaatacaa 
gctgaggcag 
ccaatgcact 
ataatatatt 
tgatgaa t t c 
c t tctct t cc 
traccctata 



7320 

7380 
7440 
7500 
7560 
7620 
7680 
7740 

7 8 0 0 
786 0 
7920 
7980 
8040 
810 0 
8160 
8220 
8280 
8340 
84 0 0 

8 4 6 0 
8520 
8580 
8640 
87 00 
8760 
8820 
8880 
8940 
90 0 0 
906 0 
912 0 
918 0 
924 0 
9300 

9 3 6 0 
9420 
9480 
9 54 0 
9 6 0 0 
9660 
9'? 2 0 
9^80 
984 0 
99U0 

9 9 6 0 

1 0u2 0 
1008 0 
1014 0 

10 2 0 0 
1 0 2 6 0 
10320 
10 3 8 0 
l(i44 0 



gaaat aagag aacr tcctca acttgact ta agggect ct.a tgaaaaat c:c acagctaatg : C £ 6 : 

tgacacttat tagtgaaaaa eagtgettta tccctaaqat. raqqaacaag acaaaaatgt :C920 



i 



ctacccttgc 

aataaaacaa 
gggaggccaa 
tggcaaaacg 
tgtagtccca 
gttgtagtga 
tct caaaaaa 
agaagt aaaa 
atccacaaaa 
tcaaca t aca 
t taagaaaac 
aacaaaagaa 
taaataaatg 
ac t ccccaaa 
tttttttttg 
cagtatagcc 
tt tcaaaact 
catatagatc 
ttgatttttg 
ggtgttggga 
gtatacaaaa 
t tgttacata 
at atgacaca 
attaaaactt 
gggagaaaat 
taaaatct ta 
tcagaataga 
attagccgt c 
gatggatata 
gacactgctg 
tctaaaagt t 
ggaggctgag 
gtgaaaccct 
agtccccgct 
gcagtgagcc 
aaaaagttaa 
agaaaagtaa 
agctcaaaag 
tggaatatta 
aaaacatcat 
tatgtagttc 
tggattctat 
ctgt 1 1 ctgg 
aggcagt c tg 
cctcat tgct 
cc t t tcacca 
aaagctg t ca 
aaaccagagg 
gatgct t tgc 
ttgttggggg 
ctgatatgt t 
ccccaa t cag 

t gaa ct 1 1 a t 



cacttctatt 

aagacat eta 
agtggacaga 
ccatct ctac 
get acttggg 
gctgagatca 
aaaaaaaaaa 
ctat ctctat 
aactccat ta 
agaatcaat t 
aatttcatat 
acacaagagt 
gaggatatca 
t tgatccata 
gcagaaat ta 
aaaacaacct 
tactacaaag 
aatgaaattg 
acaagagtgc 
caactgggta 
actaactcaa 
aaattataga 
ctcgaaagta 
ttgtgattta 
at t tgcaaat 
caactcagta 
catttctcca 
agggagatgc 
ataaaaaaga 
gtgggaatgt 
aaacagaggc 
gtgggcagat 
gtctctacta 
acttgggagg 
gagatcgtgt 
acagacagtt 
aacttaaaac 
cagaaacaat 
t ttagcaata 
gctaaacagc 
tatcctatat 
atagt tctat 
attc t atgt a 
t ttctggat t 
t aggagegt t 
t aacctct tg 
g tgcaat t ca 
tgaaggtcaa 
cacagct ctg 
cccc tgccaa 
catatgagca 
t taaaaaaac 
ttgt t tct tc 
aaaccataca 



caacatatta 

ggccaggcgt 
t cget t tgag 
aagaaataca 
aggt tgaggc 
cgctactgca 
agaaaaagaa 
t cataggtgg 
caactaataa 
gtgtttctat 
aaaat agcat 
tatacactaa 
tatgttcatg 
gat t aaatgc 
gcaaactgat 
tgaaaaacaa 
caaaagtagt 
ggttaagagt 
caaaacaat t 
tccacactca 
atagatcaaa 
ggtaatcatc 
tgagtaacaa 
taggacacca 
caaaaaccta 
ataaaaagac 
aagaagatac 
atat taaaat 
caggtaataa 
aaaattgtgc 
tgggegcteg 
cat ttgaggc 
aaaatacaaa 
ctgagtcaga 
cattgcactc 
accatacaag 
ttgtatacac 
ccaaatgttt 
aaaaggaatg 
agacccaggg 
tgcttggttt 
cctgtat tgc 



ctatgtagt t 
1 1 cat cactc 
a t tcctgtgt 
cagee t gcta 
aatcgccgcc 
tgactt taca 
atgccccatc 
a t tcttcaca 
aaaaaaagt c 
at tea t teat 
ccacaaaaqa 



ggagttctat 

ggtggctcac 
cccaggagac 
aaaattagct 
tggagaat tg 
ctccagcc tg 
gaaaagaaaa 
cataatct tg 
atgaatt cag 
acact tacga 
cacaaagaaa 
aaatgacaaa 
aa t cagaaga 
agt tcttct c 
cctaaaat tc 
gaacaaaat t 
caagactatg 
ccaaaaat aa 
caatggggga 
aaagaatgaa 
gacc t aaatg 
atagacttag 
gaaaaaaata 
tcaaaaaaat 
ataggggact 
aaataactca 
agecataaga 
cacaattaaa 
agtgttggca 
agccaccgtt 
gcggctcacg 
caggagttcg 
aattagccag 
agaattgett 
cagcctgaac 
ccagcaaatg 
atactcatag 
atcagttgat 
aagtactgat 
ttagaacaca 
tccagggtta 
ttggttttcc 
gta t tgct tg 
ct atcctata 
ttgactgt 1 1 
tgt gecaaca 
agt t ctcacg 
ctttacctac 
ggtaatggcc 
cgaatgagat 
aaaatggt ct 
acatagcccc 
t tattcattc 
taaaataata 



ctagggcaat 

gectgt aatc 
tgagaacacc 
gggcattggt 
ct tgat ccca 
ggecacagag 
gaaagcat t t 
t t tatagaaa 
cagtgt tgea 
tgagcaatct 
aaatat t tag 
acactgttga 
cttattatta 
agaat tctag 
gtgtggaaat 
ggaggact ca 
gggt tctgac 
atcttcatat 
aaatagaat t 
gttggaccct 
taagagctaa 
aaaaggcagt 
gataactgga 
gaaaaggcaa 
tgtatctgga 
gttttttaaa 
ccatgaagat 
taccacttga 
agaataaaat 
gaaaacaact 
cctataatct 
agaccagcc t 
gtgtggtggc 
gaacccagga 
aactccatgt 
tactctgagg 
cagcgttggt 
gaatggataa 
gctacaatat 
ggcagtctgt 
gaacacaggc 
agggt tagaa 
gt tttccagg 
t tgct tggt t 
aagagc tc t t 
gaa t cagcaa 
acc t ggaccc 
ctt tagttgg 
cttctgtttt 
ct ctgtcat t 
ccaaacctct 
at atgtgt 1 1 
at t ga t ctgc 
aca agat t ac 



taggcaaaaa 

ccagcactt t 
c tgagcaaca 
ggcttgtgt t 
gaaageggag 
t aagaccctg 
aaat tggaaa 
accataagga 
tggtataaga 
gaaaatgaaa 
gaataaatgt 
aagaaagata 
aaatagcaat 
ettgettttt 
tcaagggacc 
cact tcccaa 
atatgataga 
tt atagt caa 
ttcaat aaat 
atat tacact 
aactataaaa 
ggtttcttag 
cttcagtaaa 
cacacaaaat 
atatatattt 
aggcaaaaga 
gttcagcatc 
tacccacgaa 
ggagtcttca 
tgetgattec 
cagcactttg 
ggccaagatg 
aggtgcctgt 
ggtggaggtt 
caaaaaaaaa 
tatgtaccca 
aagtcacaat 
aat tcaccaa 
gataaact ta 
ttctggat tc 
agtctgt ttc 
cacaggcagt 
gt t agaacac 
ttcacagtca 
tagtcaat tt 
ag t acaaagg 
aege tgtgt c 
ca t cat tttg 
ctt tct tgga 
cgt t ccagtg 
1 1 aacac tgg 
tt tgtttaga 
t agta tggaa 
tqeett t gaa 



10980 

11040 
11100 
11160 
11220 
11280 
11340 
114 0 0 
11460 
11520 
11580 
1164 0 
11700 
11"' 6 0 
11820 
118R0 
11940 
1 2 0 0 0 
12 0 6 0 
1212 0 
12180 
12240 
12 3 0 0 
12360 
12420 
12480 
12540 
12 6 0 0 
12660 
12720 
12780 
12840 

12 9 0 0 
12960 

13 0 2 0 
13 0 8 0 
1314 0 
13200 
13260 
13 3 2 0 
13380 
13 4 4 0 
1 3 b 0 0 
1 3 f. 6 c 
13b2( 
1 3 fa H ( 
1374 ( 
13 8 0 0 
1 3 8 6 0 
1392C 

13 980 

14 04C: 
1 4 1 !.: C 
"! 4 1 6 0 



.iggaaaaaa a t c c t c c :: a a at agaagaac t t c 1 1 a t g t t gac ::tgagaa aggcagt cca 

tqacctaec ctctrccacag cgtacgtgtg t.gtgcacgtg tgtgcgcgcg tgcacacaca 



t 



cacacacaca 

ttttggaaat 
ttccctgagc 
t cccacct cc 
gtgacaagt a 
atcat aaaat 
cc t ctagcaa 
t tgtagagt t 
ggctgagcaa 
at tgaaaatg 
gtagcccat t 
cttgttccca 
gaatat tccg 
taaacctcaa 
gagaaaaaaa 
tggaatct t t 
t cagattcca 
cttcctttcc 
taaaggtgaa 
cccgattttt 
atgttagttg 
ctLLLy LLLaa 
gtggtggctc 
ggccaggggt 
aaaagttagc 
gaggatggag 
tgatagtgtg 
gttttcacaa 
ggcccagatg 
gtgaatcaat 
tagtttttga 
ttttttgctt 
tacaataaat 
gataatagct 
tatttggtca 
tatgttacag 
ttaatttcta 
ggtgatagca 
actgagaagt 
acatcacaaa 
cggatgaaga 
ggaataattt 
catgtgtctg 
gtt tgttttg 
agt t cact gc 
t tacaggcgt 
t ttcgccatg 
gcc t cccaaa 
tctgatggga 
agaatcat tg 
caagagatgt 
ccggaaaaga 
ct ctgagggt 
tgcctccaaa 



attcctatcc 

gtccatgctg 
cagcct c t tt 
tccaaatgga 
tttagttcat 
gaaaagcaag 
actgctaatg 
c tgt tggggc 
gctgcaccat 
gagttgtttt 
t tgagaatcc 
aagccaggaa 
tatcagtgac 
agact tct tt 
cagtgaaaag 
aggttgataa 
gcccca 1 1 1 a 
tctgtaaact 
actagagaac 
ct tgtaacta 
tgataatgtt 
aatcccaatg 
acccctgtaa 
tcaagaccag 
caggcgtggt 
gggcagagat 
agactttgtc 
ct t tagtaga 
gctgtaatgt 
cagttgtgaa 
ttgtatactg 
gcatacat ct 
tgacattcat 
tattattcta 
ttatttaaaa 
gaaacaat ta 
gcctaatctt 
gatacataat 
atcagtctct 
cgatgtt t tc 
acaagaagga 
caatt tgaaa 
gttgattttt 
agacagag t c 
aacct ccgcc 
gcaccaccac 
t tggccaggc 
gtgc tgggat 
gaac tcagc t 

gcagatcaaa 
ggaaaac t tg 
ggaggc 1 1 ag 
aaaaaagact 



catcagagta 

ct ct cttggc 
atagt cagtc 
aagtgt catg 
gaaaatggga 
t at t cctgtg 
gagtaactca 
cagagtgcaa 
gaggtcagca 
taacat t tac 
t tgatggcaa 
ccact ttagc 
tcggaatcag 
gtatatgcgt 
tattttattg 
actcataaga 
ttaatataag 
ataaaaatgt 
ttctataaaa 
taaccctatg 
atcaggtctt 
gccttaataa 
tcccagcact 
cctggccaac 
ggcgcacctg 
tgcagtgagc 
taaaaataaa 
agaaatgtta 
caacaggtct 
tgttt tacca 
gt agcattct 
agacc tatct 
tttaaacat t 
tataaggtag 
taatgccaat 
tggaaggtt t 
gtgctagaca 
gctaaacat c 
tat tgggtag 
attgcagttg 
gccggtgcca 
acaagtggaa 
cat t t catgt 
tcac tctgt t 
tcccgggtt c 
acct ggctaa 
tggt c tcaaa 
t acaggcgtg 
t agagcaggc 
agctgaggtg 
tt caggcagt 
ggaaatctga 
gc t gt gt tea 
gaaggaggc t 



gttcttgett 

agctgaaggg 
atcct tgaaa 
tgtgactaaa 
ccaaacgcct 
gaagtaat tc 
gaagagaaag 
ggaaat ga t a 
gcttcct eta 
agacat aatg 
gt ttctaaaa 
acacat tatc 
aacttt t caa 
tgaact t tat 
ttataggt ta 
atacagtctt 
tgacct t tga 
gataacgatg 
gcat t ttgea 
gcaat taagg 
gcataatttc 
gtat t tctaa 
ttgggaggcc 
atggcgaaac 
taatcccagc 
ggagatggcg 
taaataaata 
tttacactca 
agaaaaacat 
cacttttccc 
taaaaaccag 
ataaatatgg 
tgaaatatga 
ttgettaatt 
tat tagaata 
gaaaact ttt 
ttgtctctta 
aggtttgaaa 
gggacatggg 
cagatactcg 
ttaaccagaa 
t agtgctgtc 
cttctgtctt 
gcacaggc tg 
t t catgcctc 
t tttttttgt 
c tcccaacc t 
agccactgtg 
attgattatt 
cacacaagtc 
cccagt ggtg 
aa tcct tgea 
gt ctatgtgt 
99 1 age 1 1 ag 



ttcctccagc 

tgctgggatc 
tcttggaacc 
ttgtt tataa 
atagt ctt ta 
tctcctttct 
gttgagacag 
gaaacaagct 
gcagcgcc tg 
cagagcatgg 
agtt ccat 1 1 
cgaagt t t tc 
catttggtct 
gatcatgatg 
cacagtacat 
tcaaaaagat 
aaggctcaac 
tctacctttt 
cagcacatgt 
ggaaataaga 
catgtgctgt 
aaat tgggtt 
aaggtggaca 
cctgtctcca 
tactegggag 
ccactgcact 
aataataaga 
aatttttcta 
gaatttttag 
agaactgett 
acttttaaac 
gtatgtctat 
caaattattg 
ctgtaattgt 
gagaatgaag 
tgt tcacaca 
gcctgctgtg 
ttactgtgct 
gaaatgtcat 
cagataccgc 
tgtggctctg 
ttccttggta 
ctgttttgtt 
gagtgcagtg 
agect cc tga 
at "ttt tagt 
ca>gatggtac 
cc :agcctct 
tccgcctcat 
agaaagggt t 
ctgagt tcaa 
aaggagat ca 
gtgtaa t t ca 
cgt aagggc t 



tcaagggaag 

tgggcaatgc 
at ccaggt t t 
tactat tacg 
at t catacaa 
tgaaaaaaat 
gggttagggt 
cagcacacag 
at tgcgcgga 
catgtgact t 
caagagct tg 
t tgtcaat t a 
ccaagcct t t 
tagc tgatga 
ctattaaat a 
gcat ctgaat 
c t tt ccgtgc 
aggt ttacga 
ttgtatcttt 
atgtgtctct 
t tat ttaacc 
t tggctcggt 
gatcacttga 
ctaaaaatac 
gctgaggtag 
ccagcctgga 
actgggtttt 
aataattgaa 
gaaaacatga 
gaaatattaa 
ggtt tatcgt 
attacataga 
ctgaacttgt 
aggtgtcttc 
tttaaaaaat 
att tgaaaaa 
ttttcctata 
gactttagtg 
gtttgacttg 
accagtggct 
gecatagcag 
tgt tggtgca 
ttgtttgttt 
gegcaatet c 
t tagctggga 
agagaegggg 
acccacctca 
t c tgtcat ct 
tt tgctggaa 
ctggcaacag 
gt t caagaaa 
aac caaggct 
tac a gtgtaa 
tcttaaacaa 



14640 

14700 
14760 
14820 
14880 
14940 
15 0 0 0 
1 5 0 6 0 
15120 
15180 
15240 
15 3 0 0 
15360 
15420 
15480 

15 540 
15600 
15660 
15720 
15780 
15840 
15900 
15960 

16 0 2 0 
16080 
16140 
16 2 0 0 
16260 
16320 
16380 
16 4 4 0 
16 5 0 0 
16560 
16620 
16680 
16^40 

16 8 0 0 
16860 
16920 
16980 
17040 
1710 0 
171 6 0 

17 2 2 0 
17 2 3 0 
1 7 3 4 C 
17 4 ■ .) C 
1 7 4 6 C 
1752C 
1 7 5 8 C 
17640 
17 7) 0 
17 76 0 
1 '7 8 2 0 



;;qt rrtr: t ',:r':gc a r t t agcaagct c rat caccat :j aggat !_ gggg gga c agt gag 
gcaggaaga: gagacagaga aaagacattt gagatttgac atcaccgatc ttactgttgg 



agaaatattg 
gaggtggtat 

t cacctgt ta 
acaaact cag 
ctaacatt tc 
ggatat tagc 
gagatgagta 
aaagcaaa t a 
t tcca ttaca 
cttatgttat 
atggcaccca 
ggagaaatac 
acgcatgatc 
cagatacgtg 
gcgctactca 
ctccagccta 
ttgct tgact 
cccaatctgc 
gcaacctcat 
agtggat tgc 
gtgtgttatg 

ttaatttttc 
tttcacaggg 
ttggcccata 
atcactgtgg 
catgtcctcc 
agtcctgcag 
aggggccaga 
tgctctctgt 
gacaccatta 
tgtgtgtgac 
ggaaccctga 
tcacctctaa 
tttctatgtg 
ccccaagatc 
tggctt caga 
gctgagcttg 
taaaacagag 
gctcatagt t 
taattcagta 
acactcagaa 
c ttggacata 
ccgagaaa tg 
gggt t tcatg 
t ccaggccta 
t gagaagc t a 
actatttttc 
atgaaacatc 
tagggagt tg 
c taatatt tc 
t agcagggaa 
tttccttt ct 
aaag t tgt 1 1 



tgtgacctcc 
atgcct t tta 
gaacatagtc 
aat aactaaa 
cct cccatac 
tacgctgcat 
acagagagtg 
gcctgaaccc 
gagaac t cca 
act ttgcact 
gccagt t tec 
t tggagatct 
aaggeccagg 
getgaaagee 
aagaacacag 
gcagtgatgt 
gttaagcetc 
ctcccttcag 
gatctgett c 
tgacctgcca 
ttttgagtat 
y CciciL Lc LgL 
tcatttctgt 
aaaggatctc 
ggatgetcca 
agtgtactgt 
tacctctgtc 
aagtcaaggg 
ggggagatga 
caagcagttt 
ctt tcttgag 
atttgtgtta 
aaacagcacc 
gaatgtcagt 
acct ttggct 
atct tctcga 
gtgtcccagt 
aatagaatga 
tgacagctta 
ttcagtggtg 
agcccccaga 
aggcagaggt 
ggtgtggcga 
gtgetgagge 
ctaatcaaat. 
aatgaaaat t 
ga t aagtgag 
ccaggctgct 
at tatctgtg 
tggt ttccag 
tt tagcaacc 
a tagagaaag 
ggaaat atgt 
t ttaaaattg 



tccacctttc 

cattatttgc 
cttgtgaggt 
gt taaagt tg 
ccacaaat tc 
gaaccaaggg 
cgctcagcac 
ccacacccca 
caaacatgga 
atgtaacaaa 
t t ctcccctg 
t agcagcatg 
ggtgatcacc 
t agctcaaat 
ct tcccctgc 
acagtcatgg 
aaatttttct 
ccctataagc 
ctctggat ca 
tcaacgcagc 
aaggtaagtc 
ct tct tactc 
attcaaatcc 
tgccttctgc 
gagcagcatc 
tttggtaact 
ttgtccaggg 
atgtcaaggc 
tgcgccgccg 
ttcactgttt 
atatttaegg 
gccctgtgcc 
aaatgacat c 
catggatgag 
agtctatccg 
tcattcaggg 
cat tcaagga 
aatccccagg 
ttgtattcga 
gtcaggcacc 
gt ttcacagg 
tcttcttata 
ct ttgtctcc 
t t ctcagttg 
tcctatcatg 
t gaga t ggaa 
tcactcggca 
tgt a t tac tg 
taaatacaat 
ct cttaaaaa 
t cagatggct 
caggacaegg 
acaagatat a 
aaaacattct 



taatatccgt 

ctctaaggga 
tgtatct caa 
ctt tataacc 
etcattgeaa 
tgeagect ca 
t t taaaatga 
gccccaggca 
tttgattaat 
gaagctaaat 
taagt ctaac 
aaagectet t 
aggccacact 
actgccccag 
ctagggaagg 
tatt ttaaga 
gt tgettgae 
agtacaacat 
tgaaaaatgc 
tcaacaggat 
tggagtggca 
atcccctttg 
ataacccatt 
agagagaacc 
tcagtgaagc 
ctccccatca 
aaaacagagt 
ccggctggaa 
ggctccaggt 
gtggggagga 
t agtgt caga 
tgtgagggaa 
ttttaattaa 
gtggaaggtg 
gagcatggtc 
cactattaga 
t tccaccaca 
taccctcagt 
agggacacag 
ctcatttgac 
aatcct ctgc 
ttctagtcta 
t accagcaac 
agct tgttat 
catttcttaa 
gaaagagcag 
act 1 1 ctget 
aaacaac tgc 
tcatccaggg 
tttgt cacat 
taataaaagc 
tgee t aggac 
cattcagata 
aaatgetcca 



cttaccaaag 

aaaactcaaa 
gatttccttt 
tctattattt 
t ttcaccagt 
ttgttgttgt 
atact tgtgg 
aacat aaatt 
t tgetgagea 
ct tgaacagc 
cctctgctgc 
tgt atcactg 
gctcctaaga 
gtgagect ct 
cagggctact 
gaacact ttg 
ttcttccctg 
getgaacgeg 
tgatcagagc 
tttagatcta 
caact ttata 
tttgggccat 
tgtaggtata 
ccatt tctgt 
acatgtcaaa 
aeggagatet 
tctgacaaag 
gaggctttgc 
gtgttggact 
atgtcctccc 
gaeageggat 
agegctgt tc 
aactcgttga 
tttccctcaa 
aagaaactga 
atggaaccag 
ggaggaatga 
cttattcacc 
tggcagggaa 
acccatactt 
tcatgagaaa 
tcaatcaaag 
ctgcatggac 
gaact t ctgg 
ct cctaggga 
acacat tggc 
actt ttacct 
at cct t ccaa 
acccaggat a 
tgataagcat 
agctgat ttt 
cgt atacttt 
tatttatgtc 
gaat agaaaa 



ttagctgett 

ageccaaagt 
att cttgtca 
ccatccaaaa 
acattccact 
ttgtgttgat 
ccaaaat att 
atggt taaac 
gt tcatgacc 
aagct tat tc 
ccagcacgaa 
ggat tgeage 
cagaggtac t 
ttgctgagta 
ggcaatagat 
aatttttctg 
gcctccatcc 
gacactac tc 
ctcat tagga 
cttttcatct 
ccagctctta 
ggaggcatca 
gatatgatca 
tgacagagtt 
cttagctggc 
caccaaagga 
tcagtaccca 
tccgtgggga 
ggcccttccc 
aacatgatta 
tctgggagtc 
tacaat tgta 
tggtaaaagg 
ggctgaggee 
acagttctgg 
ttccctgaaa 
tct caaaaag 
atgctcaaag 
ct tggaggga 
tcatacccaa 
tgtctctctg 
agegggecaa 
tct aa ttagc 
t ta t c ttgga 
acgaccgat t 
ggcaagctaa 
aaagtccaaa 
ggg 1 1 agaaa 
atcaaaggta 
gtaaagaaaa 
gcagggaggg 
caaat cga t a 
agtgc tac 1 1 
atatatttaa 



18300 

18360 
18420 
18480 
18540 
18600 
18660 
18720 
18780 
18840 

18 9 0 0 
18960 
19020 
19080 
19140 
19200 
19260 
19/20 

1 9 i 8 0 
19440 

19 5 0 0 
19560 
19620 
19680 
19740 
19800 
19860 

19 920 
19980 
20040 

2 010 0 
2 016 0 
20220 
20280 
2 0 3 4 0 
2. 0 4 0 0 
2 0 4 6 0 
20520 
2 0 5 8 0 
2 0 6 4 0 

20 7 00 
2 C 7 6 0 

:: c 8 2 o 
::C hao 

2 C94 0 
210 0 0 
21060 
2 112 0 
21180 

212 4 0 
21300 

213 6 0 
2 14 2 0 
2 14 8 0 



•:: t t.gaacccg ggaggcagag g r t g c a g t: g a gceaag a t eg t gecattgea c t ccagcct g - . r. -i .. 
ggtgacagag caagactcca rctcaaaaaa aaaaaaaaaa aaagaacctc aaatctctga 2190C 



tgacatatag 

ggttttcttt 
gtt tcctaca 
aatgaaagaa 
tgacgtgtat 
tgactagata 
gt t tgctgag 
gataccccat 
tgctgttttg 
ctggt taac t 
atatttttat 
gggtatgtta 
gtccatacat 
t acagaattg 
gtaggcctgt 
tgcaggagca 
gt tctcagcc 
caaattctca 
ataactgttc 
tctttctgat 
t tscoctcc?. 



tcaatgtatt 

gggtgctggg 
gtagatgtgt 
taaaaaaacc 
tgctatatat 
gcacatgtt t 
caaaatgt eg 
gggtgatgaa 
taaat aaatg 
tatgggactt 
tatagatgtg 
ttct tgcact 
tetacttegg 
cttaggtggt 
t t tgcctggg 
acacaatatt 
ctgcgctacc 
ggggctt tgt 
aacctaccta 
catttttcga 
ca.tt a<"iaa t" r 



ctagactact 
ccaggtgatt 
tttctttttt 
atacagtggc 
cacctcagcc 
tgtatttttt 
ctcaagtgat 
cgcctggtca 
tatgaatgta 
tatgttaggt 
agatttgtgc 
atggctagtt 
aaggcttatt 
ggagacagta 
tctttacttt 
ttctactaga 
gatgataagg 
ggtaagtgga 
tctctactaa 
actegggagg 
aagattgege 
aaaaaaaaaa 
t tat cacgat 
ggcagagcat 
cactct agee 
tt t agat ttc 
tggcttggga 
tattttttga 
ggaegcaaga 
ccccaacccc 
cctccctttc 
ttagat t tea 



tcaattggaa 
ctat tgecac 
ttttcttttc 
acaatcacag 
tcccaagtag 
gtagagacag 
ccacctgttt 
gatggtaaag 
ct taacacta 
gtactttatc 
tgtccaatac 
caaattgaga 
gtgaataaaa 
ttttttatct 
tttaatgtgg 
cagcattget 
ggccgggcac 
tcacgaggtc 
aaatacaaaa 
ctgaagcagg 
cactgcac t c 
aaaaaaaagg 
ataaaaat t t 
cact tgagee 
tgggtga t ag 
at t tat t tta 
ccagagagcc 
gtcc t cagtg 
acaggtaagt 
atgg t aaca t 
c t tgcaac t a 
t aagaatgga 



ttttaaaggc 

aatatcggta 
attat aatat 
tgtttggat c 
gcaacaat 1 1 
ccgataccgt 
tagagctaaa 
gcacccatca 
tgagt taat a 
tggggagtca 
act tggaaac 
aaattccctg 
gcaatgaaca 
t tagctcat c 
c tgtgt aaac 
ggtccttacc 
tggtgggctg 
gcttttttt t 
cctggaaaat 
ttattttggc 
arrtggggag 
actccagcag 
caaatccatt 
tttttttgag 
ctcactgcag 
atgggactac 
ggt ttcacca 
taacctccca 
ctt t taaaaa 
ctgaactgta 
acaatacaaa 
agtagecatt 
taataaatca 
gaataaaata 
t ttaggataa 
t taccacaat 
ctaaatttaa 
agtggctcac 
aggagatcga 
aagtagcegg 
agaatggcgt 
tgcactccag 
a tgatgaggt 
gatggct cat 
caggagt teg 
agcaagaccc 
cacatat at t 
tat cctaaac 
gtatgt aagc 
ggtaaccctg 
ct tggct act 
ga tttggat g 
tgggct agca 
~ m n -~ a a f_ 



tagaaggaaa 

attgatgttt 
atattgt tac 
aaaat ctatg 
agacatatga 
t tagecacag 
atcacccct c 
aagggggtat 
tctttattgt 
catttatttt 
ccagttgttg 
gactgattta 
acaactacaa 
tactctacta 
tggtgttttg 
acgcatggcc 
ctggttgtca 
t ttttttaaa 
ttataattat 
tctgtttctt 
ctttaaaacc 
gacccagaaa 
gt tttaaagg 
acaaggtctc 
cct taccctc 
aggtgtgtac 
tgttgcccag 
aagtggtggg 
accagattag 
tacttacaaa 
aatttgggaa 
agecacatgt 
agataagtga 
tttcactagt 
acaaaatata 
atataaaatg 
aactaaacta 
acctgtaatc 
gaccatcctg 
gcgcggtggc 
gaacccggga 
cctgggcgac 
taaaatgg ta 
gcctgtggt c 
aggct t cagt 
tgt etc t aag 
at cacttgga 
atgaaaacaa 
agetgeagtg 
gcccaggaca 
gaggcat ctt 
atga tacaaa 
aaaaaaacca 



tttaccaaaa 

tctcttttat 
cagaaaaaaa 
ctat agatga 
aagct aaaag 
gtagcctaat 
acacacagt t 

ggggcagact 

taccacaaga 
aaaacat taa 
gtatcatgee 
taaaatactt 
aatatgcatg 
gat taaaaga 
gaaaacc tt t 
taccggtttg 
gagctaatga 
agggaaacca 
aataatggtg 
ttagagcaat 
tgtcagtgcc 
tcagtatttg 
aatagatggt 
actctgtcac 
ctggcctcaa 
caccacaact 
gctggtctaa 
attacaggca 
tgttagtgat 
tggttaagat 
aaaacagat t 
gactatcaaa 
aaaatacgea 
aatttttata 
ttaaaaataa 
acatatgtgg 
gcagtcaatt 
ccagcact tt 
getaacgegg 
gggcgcctgt 
agtggagctt 
agagggagac 
aatt tgatgt 
ccaga tac t c 
gage tatga t 
gaaaaaaaaa 
aaatgagaaa 
gtaaaacaca 
cccccattat 
tatgagctga 
ggtaaagt ca 
atatcccttt 
t tctgattcc 
- a n c:aoc a a 



tattaattgc 

actt tgctat 
at tataaaga 
atagatat at 
tatatatgtt 
gagt cccagg 
gacaaggtag 
tgat tagcag 
atgaatcatt 
agaaataagt 
tatttgettt 
ggat eggaga 
ccgtgggtgc 
agacccctaa 
ccctt ttget 
ct ctaggtta 
t t cacatcta 
tagtaaaatt 
tctttcaccc 
gatcttcaac 
caqctqcacc 
gtaaaacttc 
aagctt ttct 
ccaggctgga 
acaatcctcc 
gcttactttt 
aactcctggg 
tgagccactg 
ggttgcacaa 
ggtaaatttt 
aggacactct 
tgcttgaaat 
ccagat tttg 
ttgettacat 
tttcactttt 
cccccat tgt 
aat taaaaag 
gggaggcega 
cgaaaccccg 
agtcccagct 
gcggtgagcc 
tccgtctcaa 
tatgtgtact 
aggaggct aa 
agtgccac tg 
aaaaaaaact 
aagtgtcaag 
cagaag t ac t 
taggt taatg 
tataatgata 
attcttcata 
acagct tea z 
1 1 aaagtgaa 
t a a c a a t. a a 



21960 

22020 
22080 
22140 
2 2 2 0 0 
2 2 2 6 0 
22320 
22380 
22440 
2 2 5 0 0 
22560 
22620 
22680 
22740 
2 2 8 0 0 
2 2 8 6 0 
2 2 920 
2 2 9 3 0 
2 3 040 
2 3 1 0 0 

23 160 
2 3 2 2 0 
23280 
23340 
2 3 4 0 0 
2 3 4 6 0 
23520 
23580 
2 3 640 
23700 
2 3 7 6 0 
23820 
2 3 8 8 0 
23940 
2 4 0 0 0 
2 4 0 6 0 
24120 
2 418 0 
2 4 2 4 0 
2 4 3 0 0 
2 4 3 6 0 
2 4 4 2 0 
2 4 4 8 0 

24 54 0 
2 4 6 0 0 
14 6 6 0 
2 4^20 
2 4^80 
2 4 8 4 0 
2 4 9 0 0 
:■ 4 9 6 0 
2 5 0 2 0 

: 50 so 

2 5^40 



^actcagar ct age aa tag 1 t t tea t geg : jaaaucaa ceatggccct gaggct tt.ag 2 L - 
geaaeaatet gagaggggag ettaattget agtagcaaet aat.aact.gcL tctctaccca 25. 
- - -i - .-: r r a - * - r * a «~ a a r r a rrrtrafca*: t at t a a t a a aat nqqa at a agaatgacca 2 5 c _ 



ggaaacctta 

tagt t actca 
ttacaccttg 
at t tgacctc 
tggcaat ctg 
ggtgaggaaa 
gactt cttta 
aaa tgaagtt 
caaacat t ct 
agctgaccct 
gtttatcgtt 
ccagttgaat 
aagagtgcta 
tt tgtaccat 
atactaat tt 
tgagttttta 
tagagtaggt 
cttaat tctc 
caaaaagtat 
cacat ttacc 
aaatatat tt 
agtccttctg 
cctgt tgtac 
tatacaaaga 
cttcatttag 
agccatttgg 
ccaaactctt 
gaacatccag 
ggcgagctcg 
gaattctctg 
tgctctcatc 
at t ct cat ct 
gtggcatcac 
gggaagccac 
tagaagttta 
tgacttagca 
tgtgacgccc 
aatttctcac 
tttatttatt 
gcagtggtac 
cctcagcctc 
at tattagta 
aag tgat cca 
ctggcc t att 
aatttaaaaa 
accagtaatt 
accagtgaat 
ggacagt tea 
atagctcatt 
tggacat t tg 
ggcect t tat 
ttcgacct at 
caagcctgtg 



cctagacagt 

gggccagt tg 
gtgtatagat 
ttgttgtttc 
gctacagaag 
acaaacaccc 
tgcaaaat tg 
gagaagt t t a 
t ctggct t ct 
ct tggt taaa 
tagtat ctag 
gatggt cact 
aatttgacaa 
gaat t tgeca 
tatcttctat 
attaccctga 
ecaggattge 
taact t ttga 
gtgatatttt 
ttatctttat 
gcagttttca 
taggtgat aa 
tgggaagece 
aagaact ttc 
gaacccagaa 
aaataggtct 
aagactcacc 
ttcattggca 
gctctggact 
aactgtgatc 
gecaaggtaa 
agcttcatac 
agt aaaggtc 
catggagagg 
aaatggccat 
atttcactct 
attagtctta 
ggcctgagga 
tatttattta 
catctcagct 
ctgagtattg 
gagacagggt 
cctgcc tcag 
t ttcccttta 
gt aaaattct 
t cccaggaac 
gcgacctggc 
t tattaaatc 
atct t tatgg 
catat t tcaa 



g t caccaagt 
ccaccct 1 1 a 
n ^ ^ ct a a t n a ^ 



tgtttcgaca 

ctctgttttc 
tgecat catg 
c t agaacaaa 
:acatttaat 
aatctgat t t 
t gaaagaca t 
:tatttacaa 
t tgacttagg 
tctgtgtgag 
aacagtagtg 
gt ctgatatg 
atgatgtctt 
cccctgctgt 
gtgattattt 
aaaatgagtt 
tt t tagggct 
at tgtctaaa 
tgttgacttt 
atagcacaat 
aaqaaaqctq 
acaagcttct 
acaattgtgt 
caaaagatgt 
ttaggtataa 
tcagttccca 
actggacatg 
cagtgcaggg 
gtaaagacag 
agagtaccac 
act tgggatg 
ttctctcttc 
ttaagtcttc 
aaaagcagtg 
tegctgaagg 
ttct ctgtaa 
caaaatgtca 
atgaggatta 
ctt ttgagac 
cactgcagcc 
ggattatagg 
ttcaccatgt 
cctcccaaag 
z tgaagatct 
tetget catc 
ccaagaaac t 
t cacagtgea 
t caagtctac 
aat aatgeat 
eggtccagaa 
gt t tggagac 
cc t gcaccac 
cct cctca tg 



agacatgaat 

att tcaaggt 
ggaacctggc 
ggccgagt t a 
catcctggat 
gttggccatg 
aaa tgtgat c 
cagtgtct ac 
get tacttgg 
tatgt accaa 
gtaagtagaa 
ggagctatga 
ctttggact t 
agaaaaatat 
ccacaaat tc 
cttacatgt t 
agaagaaata 
atcaaagtaa 
aatatctttg 
attaggtgee 
aaaccttttg 
att tagaaac 
tt tgcatccc 
gacccaggat 
atcccaaact 
tggttaatgg 
gaacatcagc 
at tcaatgat 
cctgctggga 
ctacctgact 
cttgttttct 
aggtggacca 
ctaggaagaa 
gctcccatat 
tctatgacat 
tacctctgct 
tgccataaaa 
tcctggggta 
tgagtctege 
t ctgcgccct 
cgtgtgccac 
tggecagget 
cactgggat t 
caat tggtgc 
c t t ctcagga 
caggtttcct 
gt tgataaca 
tecattgett 
taact ct tct 
agtgtatcaa 
t tactctttg 
tgeagcagea 
aggttcagt t 
Maaaaaa a a 



cacagaaggc 

tgactatttt 
caggtt tgac 
gatcaagaag 
atgcaggaaa 
aatatgt tta 
ccatagt acc 
c t tataaat t 
agagggt tag 
gtttataata 
ttttttctga 
ttatgactag 
aaat t tgtta 
agctttgtga 
ccaagctgtc 
tccattgaga 
tegttgaaac 
tcatcataca 
ataacttaaa 
aaatatctat 
ttattatcct 
at tgetgeca 
ataaggaaag 
gagggagatg 
cat tggaagc 
atgataccca 
attactgagc 
gctgttcttc 
ggtgttctga 
cactgetttg 
t cctcttaat 
aaagtcacag 
ageagatgee 
t tgaagtgtg 
gagaacagag 
gagtgagatt 
tgccaggaag 
acatgeagat 
tctatcgccc 
gggctcaagc 
cgcacccagc 
ggt ct tgaac 
acaggcgtga 
ct tctacatg 

t ccatcatag 
cagctctgac 
aaatccat c t 
aggctt t ttg 
actgecaagt 
aagaggaggt 
gca tggatgt 
t tggagecac 
- ^aatataaa 



acctgcactg 

ggagat t tct 
atgeget t ta 
cct tgatcag 
acat tatcca 
ctagaataag 
ttttttaaaa 
ccagagatac 
gtgt t tggee 
tggatgt tgg 
tgggt caact 
gctaggtaaa 
aggaaagtca 
actt tgtacc 
taggtaataa 
agtcattcat 
acagtgaaat 
aaaataaaca 
tget tggtat 
actagccccc 
tggtgttgtt 
ccaagcagcc 
ctatgtcttg 
ggecttatae 
at tgaaataa 
tggtggctca 
taattgtcag 
catt ccccca 
gggtgctggt 
caacactccg 
taagagt aag 
agcatattaa 
ctgatt ctgt 
gacctaactc 
atcaactgag 
aaatcctcta 
gt cagaaatg 
tatttttccc 
aggctggagt 
gatt ctcatg 
taatttttgt 
tcctgacctc 
gcccccgt t c 
gggt c 1 1 1 ta 
tttct tcatc 
ttgtgatt tc 
cctt t tagct 
tctgat tcac 
cttgt ccaaa 
gatgectaat 
ggaacagtgt 
cacccggagc 
cag tg t aaga 
acat caqct a 



25620 

25680 
25740 
25800 
25860 
25920 
2 5 9 R 0 
26040 
2 61 0 0 
26160 
26220 
26280 
26340 
26400 
26460 
26520 
26580 
26640 
26700 
26760 
26820 
26880 
26940 
2 7 0 0 0 
27060 
27120 
27180 
2724 0 
2 7 3 0 0 
27360 
27420 
27480 
27540 
2 7 6 0 0 
2 7 660 
27720 
27780 
27840 
2 7 9 0 0 
27960 
28020 
28080 
18140 
2 8 2 0 0 

1 8 2 0 0 
: 8 3 2 0 
: 83R0 
18 4 4 0 

2 8 5 0 0 
28560 
28620 
28680 
28740 
28 80 0 



aaaaatagee agatgtgt tg gcgcatgcct gtaatccaag ct acttggga ggctgaggca 29: 6 : 

aoaaaattnc ttaaacctqq aaqqeagata rrgcaatqaq ccgagattgc cccatttcac 2922C 



tccagcctgg acaacagagt gagacttcat ttcaaaaaat aataataata aaataaaata 29280 

accaggtgca gtggctcatg tctgtaatcc tagcacttcg ggaggccaag gcaggcagat 29340 

cagatgaggc caggagtcca agactagcct ggccaacatg gtgaaacccc cgtctctaca 29400 

atacaaaaaa ttagccgggt gtggtggcac acacgcccgt aatcttagct actggggagg 29460 

ctgaggcacg agaatcgctt gaacccagga ggcagaggtt gtagtgagcc aagattgtgc 29520 

cactgtattc cagcctgaga ccctgtctca aaaaaaaaaa aagaaagaaa gaaatggaag 29580 

agtattttag attaaaagtt atcatctgtg ggggaaaaaa tacaatagac aggttagaat 29640 

tcagaagagt gtttcctgtt tctaaattct gactagctag tgccagaatg acctgtggaa 29700 

gaggatttta aatgatcggt gtcatctaac ctgagtttta ttttaatatt ttatttattt 29760 

atttattgag acagtgtctt gctctgtcac ccaggctgga gtgtagtggc actatcagag 29820 

ctcactgcag ccttcaactc ctgggctcaa atgatcctcc tacttcagcc tcccatgtag 29880 

taactgggat tacaggcacg agccacctta cccagctaat tttttttgca tttttgttga 29940 

gacagggtct tgctgcatgc ccaggctggt ctagaacacc tgagctcaag tgatcttccc 30000 

tcctcagccc cccaaagtac tgagattata ggcatgagcc atcctgccta gccaagactt 30060 

gagttttatt caaagctacg aagactttgg agttcagctt tattatagaa cagtcaagtt 30120 

tgctttagtt tgtctagatt rtgatacctt ctttggaatt tccatttgtg gccatgttaa 30180 

taagtatgct caagtgatat ataaagataa attggcccat ggaaaaaagt cagcctcctc 30240 

caaatgtatt agggatgatt atttaaaaga cattcctcag gggaccttga ggtagccatg 30300 

tttttccatg ggcctgtaaa gaaagaagaa acaaaacctt gttgcttacc cggagttcaa 30360 

aatctcagaa atgctggcca cagaagtccc ctgatttatt tatttagaga cagggtctcg 30420 

nrctgtcacc gtggctggag rgcagtgqcq aqatcttggc ccactgcaac ctctgcctac 30480 

caggtttaag caattctcct gcctcagcct ctcgagtagc tggaattaca ggtgtccacc 30540 

accatgccca gctaattttt gtatttttag tagaggcggg gttttgctgt gttgcccagg 30600 

ctgatcttga actcctgagc tcaagtgatc caccctcctt ggcctcccaa agtgctggga 30660 

ggctgagcca gaagtccctt tcttttaata aagtttaaat aaagtcccaa gaagaaactc 30720 

ttggcacaaa aggatatact gtattcttgg acccaacttt ataagaatct tccagcttgc 30780 

agcacaaagg cagcccagtc ctcaatgaaa atttaaaggg agcctgacag atttatgtga 30840 

gagcaatgtc catttaaacc atttaaacaa caatatgaat gttgtgcaaa gtgtagctcc 30900 

catttcattg agagaagagg aaataattaa gacggggcaa aggaaacact gaggagttgt 30960 

ttgtgtctgg ccatgctgct r tcagttatc tactgctaag tgtgtcttat ttacttcatc 31020 

tttttttttt ttttcactga tgcagaattt tgcaagagta aagatgcaag taaccatgtc 31080 

cctggcatct ttggtgggaa gagcaccaga ctttaatgaa gagcacctga gaagatcctt 31140 

gaggacaatt ttggcctatt cagaagagga cacagccatg cagatgactc cttttcccac 31200 

ccaggtacac cgaagcacat accttgtctc atgcatgagt ttgggatctg ccaactattg 31260 

tgtatgtatg tatgtacata tatacacaat ttatatataa atatataaca tttgcaagta 31320 

tntattgtcc aatatgcatg tgctctcagc actctgagag gttttaaaaa gaaatacatc 31380 

catcactgtc cccagtctca atatgctaac agtctatttg gagtgctcag tctcaaaaca 31440 

atitaggaggc agtacaagac aagtgataca taagtgcaaa ctgtgtggta aggagctaaa 31500 

tgctatggaa ggttagagga agagaggtcg tgatcaataa acaatctggt ggccaggaaa 31560 

gcctgcaggg agggatgaca ctaaaggctg gggtaggatt ccgctaggca ggggaaaagt 31620 

gagggggaaa ttgtgagtag ttgaaacaat gaattgtttg tatctgtagg gatggtaaag 31680 

ggaccagctt gtctggtgag gggtaaggaa gggccgagtt tgagagagct tgtaaacaag 31740 

gttgtcctaa ggaaatgtgt aaggacagtc atctcttcca tgtccattac gatgaccgtg 313 0 0 

gaactctagc ctgtcccatt ngtcttt taa ccccagctcc tagcctgctc tatggtaggg 3 13 6 0 

t:ttaattaa gtgagaatga atgaatgaat gttttctttt attcccttag tctgagaacc 31320 

::atttccgg agtctgtttt gccctctcgg gcaatgttgc atcctcattc tcagaatctt 31380 

tttcctctcc tctacatcaa atcgttcctc tctcatttca tctrgaccat actcctt tag 32040 

ttccatcatt tatatagagg tattcaccaa caagaccaat caaactatgg gcagtttaat ."12 100 

aaaggtcttc agtgccttca cccaatgaaa tgactctagt ggtagaaatt ttaggagccc 32160 

tggcaagctg gcagagggga acggggataa gacaacattc tgtggctgag ttacctgcca 32220 

gggtctctag atcaagccat agtctctccc tgtttttgta ctgcaggctc ccctggacct 32280 

^ractgttgg ttttataatt aagaataaat gattacaaga ggtrctaaaa tctctgaagc 32340 

cztgggaaga tccaggaggc ttctgagaca tggaactcaa gctgaggtcc taagctgctt 324UC) 

— "-t-^ -i ~i qt-^.^.i^r'' --nat-arT*- aaaat-aaaat r r aaaacftt tcaaattaca ''2460 



qaacttctct gtaatctgaa tiugcat ct ta t. atgacacag tgaaaat.gag ggaatt t. cag .i^e^: 
laa^s-rrra a^aract ta*. aaatctrar a racaqataaq c':t:tcctgac a :actcaagq 3 2 8 8 C 



gacaccattt gggggtcgag gatttgtcac tgtggagttc ttactaatgt aatgatcaca 32940 

gctaacatgg atatagtgat ttggatgata gccaaataat atatagaaat taaacattca 33000 

gagtaggtta attcatatgt aagttttcag aaggatctcc ctaatttaaa gtgaggcata 33060 

ataatgttat taaatataat aacattatta aatataataa cactatcttc tacttaccac 33120 

agaatcagag aaagaataat taactgttat aggaattatt ttccatatgc ttttgttcca 33180 

attatattca gacatacata tatagtttta ctttagaaat cattttttac gcgtagttta 33240 

aaagttggtc ttccagtcct tgttcaggag aaattactta cagaggcaaa attgttctga 33300 

tgcaacatca tacaaagggc agtacttttg tcttctgttt tattttgaga gaaaggaaag 33360 

aaaaggcaga aatttgcctg agagccatta aaatagacat catgttatca ggtatttttt 33420 

ccccataagg cttttactaa g t act at t tc ttggaggtca gcacagctta aacatggaat 33480 

aaaaatagtt ggactaataa atgttttctt ctgtctcgtt ttctggaaat atagggcaaa 33540 

atctcaggtg gaggggtaca gggaactctt ggggagaaaa aaagaaaagg tcacacaaag 33600 

tagaagaaca gtgtcattaa cccactgtcc tcaaaactac ttctcactca atctgtcttc 33660 

agaattgcca agagttacca ggcatctcct gatctgcggc tgacctggct ccagaacatg 33' ; 20 

gcagagaaac acaccaagaa gaagtgctac acggaggctg ccatgtgcct ggtgcacgcc 33^80 

gctgcgttag tggctgagta tctgagcatg ctggaggacc acagctacct gcccgtgggc 33840 

agtgtcagct tccaggtagg gtgtgtgcag cttttccctt agagcagtgg ttctcaactg 33900 

gggcgatttt gtcccccagc cccagggaca tttggcaatg tctagataca tttttggtta 33960 

tcacaactgg gatgggtgag taggtgctac tggcatctga ctggtagaag ccaggatgct 34020 

gtgaaacatt ctgcaatagg agagctcccc tgacaaagaa ttgtctggcc ccaaatgtct 34080 

gtagtgctaa ggttgaaaaa ttccaagttc atacattaca tttgcttctt ctaattgctt 34140 

tcccatcgtc gttgggtttt ttttaaatta ctgtttacaa taatggcacc tagccattat 34200 

taatagcact ttaggagaca tttgcaaaca ctttcacatg catggcttca tttgaacctc 34260 

cccgtaaagc tgtgaggcag gtaggtaggg aaggcggtta ttattcccac ttcgcggatg 34320 

agagaactga gagagcaagt tttctaaggt cacttaaact ctttttcaaa gacttgtagt 34380 

tgacacagta tactgacatt gtgaaagttt ggaaaacatt ggataaatga ttttcctcct 34440 

ggcccattca tttgattcca ctcttcaact ttataggggc ccactctcca atccaaaaat 34500 

caagaaagaa tcaaattgac ctgagaaggg agacaaaagg ctgaatcagt accttcttag 34560 

gataagctga aaattaccca catttggcaa agggaaattg tctgccagac ctaaaagctg 34620 

gctcggatgg ggatgctcag tggccactta aagtgttctt actgaatagt ttaatagtct 34680 

ttagagagag agaaaataaa aaagcacaat gttgggtact ttttttgtaa gagacatagt 34^40 

ttgtagagat gaccatccct gaaaccatga acaatatagc tacagtaata gagtgttttt 34800 

caagccagac tcacgaagtc atttacaagg gtttgtatta ttcttgtttg aatttacatg 34860 

gctgatttta tgaaaagctt tgttcttgtt attgttcttc aacacaattt tgtgatgttg 34920 

tatgaaccag aaagaaagaa caattcaaag tagcttcccc aggcttagag aataagtcac 34980 

tgaaactatg ctggtgcagc caagagcttc tggttttcca gaacacagca aagctgggta 35040 

ttgcctccta tgaataactc ctcctttctt atggtcctca agaacaaaaa tagtcattct 35100 

gtgatttcat gcttggcaaa tgaattttct tcttaattca gaaatgtttg ttataaaagc 35160 

tgataattaa atctcatcca aaagcataaa aataacacct gatttcaaat cacatagaag 35220 

tgtacaagaa agttataaaa gttattttag atgtatttgc ttcttttctc aaatttattt 35280 

tgaccatgtg atactatcaa aaataaatat tatagtacta ctctttcaat tcccaggaaa 35340 

ttgtaaggtt tagcacttca tattgtttca tttactaaat tattttatac ttcttttatt 35400 

ccttttccca tgactatatt ttattttata tttatcactt aaatatcaat tgcatttcat 354^0 

tattgacttt tatatttagt aagccttact gttctaattt tacctagaat tcagttgatt 3552C 

tgctaataat gacatgccaa agtgaat:at tattacacaa tcaacagaaa tattccacat 3 t ?h. ; K 

tattccgaca tgggggcata cagctctatc tgtt:acata tatttatcca ttgattcctt 3 i :64C 

cttttagaga atatttattg aatacttatt ctgt:ctcat gaacgttaca ttctaaccag 3E-""0C 

agagacgtaa tataactaat tattccaatc tttgttcagt tataattatg agaaatactg 3E" 7 *( 

ttataaagag gcacaagata ttgtgagcat ttatggtcca ggccctgtgg gtcagggaag 35820 

ggtgaagaag gtgaaaagga aggcagaaga aactgaagtg tgagggcttc ttgatgtaga 3588C 

ggaggcaatg agttaggtgt tgtcagctac agaagagaag ccaaattata ttaatgtgta 35940 

tgagtgaatt cttacttctc tcaaatggga cataccaaat caatttggaa atgtagctgg 3i'00C 

caagtgaaag gacacccaac ccagactgac agaaggtaaa aatggaattt atcagcccgt 3 t 0 6 C 

"fnanaaatn f nancctona ntaararrto rrat arraaa rrt aaaqarr raaaraatat 3 "* 2 0 



■jcctaaa^ca ggatgcct t a ct r tatagaa ggaggaaaga attctagaca gcattaacaa 3 >\ 4 \ 
:aaatntcca qtqttqattt tqcaaatqct ctgtgct. tta atttrcaacc ttattctgct 36L>- 



ccaatgaaat 

gaaaataact 
agagtgcaat 
ttgtacct cc 
ctaatgaggc 
atagtattag 
tcacagaaac 
gagagcctcc 
tatctatgac 
aggccagaag 
ac tggagaac 
cagt tgat ta 
ctgt ttgtaa 
ttccatagct 
gccagtgcta 
t ccatggccc 
ccccaaccat 
gaaacaaatg 
tgcaatgcca 
ggctgtt tat 
tcagaggtcc 
yaaaaccagg 
tgtgacat tg 
gaggtttgaa 
cggggtagaa 
cctcgtttcc 
ggcttatact 
tctgaggaca 
agtggcctgg 
agggcatccc 
ggtcttaatg 
gggatgggcc 
agat aacc t t 
agt 1 1 cacag 
gcctgcccag 
cagagagaaa 



gaaatgtggg 
tcctagtata 
gaggaaacac 
caggctggaa 
caactctcct 
gccaattt t t 
aact cctggc 
tgagccacca 
gccaagaaag 
eta t actcat 
tt ttaattat 
aatgt ctaat 
ctct ttggag 
t ac t aaaac t 
ttcttttcgt 
caggc tggag 
ctcccacctc 



agagcttttg 

ttgaggtcac 
atttatttca 
ctgat cctga 
tacatagc t t 
tatct tgggt 
atcat aatac 
tcctatattc 
aactatgt cc 
gcagacagct 
tatgc t taag 
gt tatgectg 
tccctaaact 
9t9 a 9 ct a 99 
gggtgaagag 
taaaagegag 
ggtctctgea 
catggaaaca 
tgaaaacttc 
ctgagtcaac 
actcggtgaa 
acaccagccc 
aggtaagtgt 
gaccagt tgc 
ttacagacct 
ecattegggg 
gtggtctctt 
ccctgtcacc 
taggcctcct 

9999 cct 99 c 
gcccagtcag 
eggggaggae 
tcatcacagt 
tattatttct 
ggt tacacaa 
aaaattaggg 
ctagccactg 
cacagaaacc 
tatactagaa 
tcttgtctat 
tgcagtggtg 
gcctcagcct 
tgtattttta 
ctcaagtga t 
cgcccaact t 
tat tcagt ac 

tgt t ttaact 
atac tct cat 
gcatacat tt 
gect ttctga 
tttgttttgt 
tgcagtgat g 
aaccgcccaa 



gaaaagattt 

tgaat tccag 
caactgtaga 
agecaagaaa 
caaat ctgt t 
tat taaatgc 
at agggcagg 
c t aaaactac 
tgactgat tg 
t t tagt tcac 
aat t tcgaga 
ccatgattac 
gggaaggttt 
aagaaaatga 
gcactcaccc 
tacct c t ct a 
tgetctgeta 
aaatgttcag 
ct taatgaag 
tccagagtag 
acagggagee 
tatgtccctt 
cctttataca 
t cagtgcgcc 
agtttagtca 
ttcctgtggt 
tcagaatatt 
tgacgaggat 
ggagcaggee 
ctcccatact 
ccccacttcc 
tttgatgtat 
gecgatctga 
att taatagg 
taaatgatga 
aggaaccact 
tgcagtctga 
actgagactc 
aaatatatag 
tttcttttct 
caatcatggc 
catgagtagc 
gaggagacag 
c tgeccat ct 
gtt ttcattt 
tt tactatat 
cagtttt tat 
gt cttctctc 
ttttcctcaa 
agcat ctggc 
at tgctgtta 
ttttgtt ttt 
cagect t ggc 
gt agct gagg 



ataaactaga 

gaaac tgaga 
tacggacaca 
gt ctgcagaa 
cct ctaatgt 
tt tcaactga 
tt tggaagaa 
gt tacagtat 
ctaaggt tga 
aagccaactc 
ctatgtccaa 
agcaatagga 
cccat ttctt 
tt cttgacct 
tcagggtcga 
aattttgtct 
gaggctctaa 
gaagaacaaa 
acagcctcgc 
caacatactt 
tagttaatgt 
agggt tgttt 
aaatctccta 
tcttctaaat 
cggtcttggt 
ctcttactag 
tcttccaatg 

ggggtgtgcg 

geggagctet 
ccagctggac 
cgaggacacg 
geaaattgea 
gcttcactgt 
ggtggaacta 
ggcatgtttt 
gggaggagag 
aggaccatca 
ctctggttaa 
agagatgaag 
ttttttgaga 
tcactgcagc 
tgggattaca 
gat t tcaccc 
tggect ccca 
taataatct c 
ttagctgacc 
ttccaagt t t 
tattcttget 
actcaacaaa 
t agaggagga 
gtccctgcta 
gtt t t tgagg 
tcactacagc 
c t acaggagc 



gataaataaa 

tcactgaaat 
t tcttagata 
tccttttcct 
ggaaaattgc 
at ttc t tgga 
agactggeca 
tgcatgtgaa 
t tcacatgat 
tgatcagt ta 
gctctgggga 
aggagtggca 
ctgtttttca 
gtcacatatt 
gcgggtacaa 
tgggtt tctc 
aegcaatagt 
aacacacaca 
ttgctgttgt 
cagaaaaaca 
taattgggt c 
cactaaagta 
atggttaaaa 
gaatggcaga 
aaggatctgc 
tctggtcgcc 
tgctggagga 
caggecagta 
teagcaeggt 
t tggggtgct 
tgccagggtg 
tgagcttccc 
atgetcat tg 
agecacagag 
cactccctcg 
aggaggaat a 
cagaccagga 
cgtaatctgg 
tcattgagat 
cagagt c tag 
ctct acctcc 
ggtgtgcacc 
tgt tggccag 
aagtgc tgga 
cctcctcctt 
:aattt tgtt 
cctctctaca 
ttcctt ttca 
atgaat taga 
■:ctctgatga 
ccaaact tct 
-agegt c ttg 
:ttgacctc: 
atgetacca-: 



tatgtgcaag 

tctgtgt ccc 
ctgctgt tac 
ctgactacag 
at acat t eta 
tcttctgttg 
caaaggct tt 
gagatagggc 
ct tgetaace 
gtagtggctg 
aaaagtgcta 
tgtgtgccac 
tatgeat ttc 
cactgccagg 
gatcagtact 
at t tggttca 
ttatgtaaag 
cagtaac tgc 
cgtatgtcat 
ccactgtaag 
tttgcctttt 
actcagctgt 
agaaaaacgt 
cagatactct 
acaccagctt 
ctgttctcca 
gtctgtggtc 
cttcaccgag 
cagtgcccag 
gggaacacct 
tgcggggcag 
aagggagctg 
gttgggcagc 
aggtgaaatg 
tttttcctct 
cacagacagt 
ccagcttaca 
atctaaacac 
tcagggcaaa 
ct ctgtcgcc 
agggttcaag 
accacactcg 
gctggtct ca 
act acaggtg 
tacatt t taa 
t tcatctata 
attttattta 
agat t cagaa 
atcctactaa 
aa t ttaaata 
ctcctgtttt 
cct tgtcacc 
tgggct cage 
acct qqct qa 



36600 

36660 
36720 
36790 
36840 
3 6 9 0 0 
3 6 9 6 0 
37020 
37080 
3714 0 
372 00 
37260 
3 7 3 2 0 
37380 
37440 
3 7 5 0 0 
37560 
3 7 6 2 0 
37680 
37740 
3 7 8 0 0 
37860 
37920 
37980 
38040 
38100 
3 816 0 
38220 
38280 
38340 
3 8400 
38460 
38520 
38580 
3864 0 
38700 
38760 
38820 
388&0 
3894 0 
3 9 0 0 0 
3 9 0 6 0 
3911 0 
3 9 1 P 0 
3 92 4 0 

3 9 :-. f ■ 0 

3 9 3 £ 0 
3 9420 
3 94 frO 
3 9 5 4 0 
39600 
3 9660 
3 9720 
3 9 ~? 8 0 



;t.qatactct 



t c t cct ct t t 



ccaagggagg 



_ c i a a g t z z c c: a gt gg a t t a a a 1. 1 c t c t 4 C 1 4 : 
: tatatgaq acagttaatg aggtctacaa 4 0 2 0 0 



gctggtcatc 

caagctgcag 
ggtct tgtta 

cagggagtga 

tgaaat tct t 
ttat aaccag 
catgggat tc 
ggagt aa 1 1 1 
cccctgccc t 
attttgttcc 
gatccaaatt 
agct t cctga 
gtacact t t a 
atggattcat 
agaaaggtat 
tctgtgtatg 
gcaaaat tea 
act agtagat 
taatctagee 
ctggatggca 
aacctgccag 
ctay caaagc u 
aaacacaggt 
t t tggatgaa 
t t tgaactgc 
tgccctccta 
ccatccatgc 
cagggtggct 
tgaccccagt 
tttatcttct 
ccagggtaca 
taatgatgtt 
gaeagtgeta 
aactctcaat 
ccaagaagac 
acctaggcat 
actcctgtgg 
accatcaagc 
tggactctcc 
tggtcagatc 
ttaagcacca 
atcctgcaac 
agaca tggaa 
t tgaggtctg 
aaacct 1 1 aa 
caagtattcc 
cttgggtttg 
tgt acagt tc 
tcctcctcaa 
aeget tctga 
ggagaaaaca 
at acctgt ta 
ttactatcag 
ctggctcatc 



cccatcctag 

agagect teg 
cctggtggca 
tttatcttta 
ctaacagagg 
gaaatgtgag 
cttttgttgt 
ctgt t tacat 
t tgeaactea 
tcaggatcat 
tggggatt tg 
gatctcacat 
caaaaacaag 
cattgat etc 
taggtgagat 
ct tt tcacag 
atcaaggtca 
agagagt agt 
aaatgactga 
cctggggtcc 
tgagtgacat 
gaaagcatgg 
tataagggee 
caggaatttg 
tcacaattaa 
tgagtgtaaa 
caaaaaagac 
gggtgagttg 
ccacttggt t 
tgtgcactgt 
gaaggegaga 
agctgaat ta 
tttttatttt 
aatcagtgaa 
aaagagttgc 
tttatggtca 
acaaaaccaa 
tctaaatccc 
aagtcact ta 
1 1 aaagaaaa 
actgtgtacc 
gacccctgga 
gag t caagca 
t tget tctga 
act ctccat t 
1 1 cca t ccaa 
gg 1 1 tec t ca 
tgatgetaac 
gactgccctg 
tcagccagct 
aagcaaataa 
gat taaataa 
agtat t a tga 
agtgtgt t ct 



aagegcateg 

acagcatcgt 
ggcgaccctg 
geacattget 
accaaaat t c 
aaat t t ttaa 
t at t tctgaa 
cageca t agg 
gtggct cctc 
aagagaatgt 
gatgaacagg 
agac tagagg 
t tagagtggg 
tacataaagt 
catgaggtga 
tttggaattt 
tgtgctttct 
agagttttt c 
atcaccccta 
ttctgatgtg 
ttggtccata 
agaaaaagag 
aaacactaag 
t t tacaaaga 
ccaaagattc 
acttaaaaca 
aagagggttt 
ccccaaaat t 
ccctatattg 
gatttgecac 
agt aaagagt 
gaggecaage 
tgtcttagga 
catcattcta 
attatgttaa 
atgttttggt 
gttggatcct 
ttcgttctct 
aatgeagtea 
tatagtcaaa 
tggaac tgea 
ag t agat 1 1 1 
agtt t caagg 
acccc t act c 
t caaac tcga 
g t ccggga t c 
ct t t cacaag 
acgtggaggt 
ac t t cagatg 
acaaatttgg 
taataataat 
t tcact acaa 
t aaagggt ga 
ccaaccagga 



agaattcegg 

taacaaggta 
tcctacagat 
tttgetctea 
cat atgtgaa 
gtgtaattaa 
gt ttat t cca 
agtaaaatgc 
aggatgacat 
t tggaaccta 
agt ttgt eta 
taagaaaagt 
tcatcaccaa 
tttccccttt 
tgtaatattt 
tatatggtga 
tatcaccct t 
aacatgaagt 
gataatggtg 
gagctactca 
atacaacaga 
aaacagecta 
aactcagtca 
gectgeaatt 
actcct tagg 
tttgtgttgc 
atccttactt 
gtt tagcaca 
tttcccctac 
aatatgggaa 
gtgatacccc 
atacatct ta 
aatgetgaac 
ccttgcact t 
aataacct tt 
gcagaatttg 
aacaaggtat 
acccaagaat 
aaccttttcg 
ggcaggaat c 
ttaggcect c 
gt cattccta 
t catgeaage 
ttcagcactg 
caacacttag 
ac tgtgctgt 
agggt atgtt 
ggtatcagct 
ccagct tcaa 
gagt ttctat 
aa t aa taata 
tgact cacag 
acatcttttt 
agctccgcca 



aagctgacac 

geeggggage 
get tagecat 
cctgtcaaac 
aacatacagc 
aagaagt ccc 
taagcat taa 
tttgttaaca 
aactaaggag 
cttccgagtt 
caaagagect 
gat tc tgtgc 
aaataaacaa 
gcat t tataa 
tgatagtttt 
atatttattt 
tccaaatat t 
ttagcatct t 
aggccatcct 
gctgtggcca 
aaagtgtagc 
gagaaaggtc 
aaggtgcctc 
accaagcagg 
etttcattge 
ctaatggctt 
gactcaaaga 
tgagaaaaag 
ttagaattag 
ggctggtgac 
aggagatacc 
tagggaagca 
tttgetcatt 
gctccaaact 
ataaactgtt 
tggaagtgat 
acaaaaatt t 
acctaatgat 
tctagagttc 
ataataggag 
tacatacatc 
ttttagagat 
ageagageca 
c tc t t tactg 
tggct t cct t 
tgggggaatg 
ccat t tcacc 
cccacagggt 
gagggacccc 
aacctgt tag 
ataatttggg 
aat t ccaaaa 
gtgect t tat 
agt ct cagtg 



tcactcacag 

ctggctggca 
ccttcctctc 
agaaaagggc 
t taaat tact 
agaaat c t tt 
atttttttaa 
caatgagaga 
agctttttat 
ggtttctttg 
gcaat tacca 
gcctgacc tg 
ataaagagtt 
aaggcaaagt 
tccctaatac 
tgaagtctgt 
agtagt t tat 
gact ttgaag 
t taggtatca 
gcccggctcc 
atgttgttag 
aggacaaaag 
cccgatggga 
actggggtcc 
tttgaatttg 
cgtacactct 
agccattgcc 
agctagcaat 
aggtatatat 
ttccaagttc 
tcagcaaata 
tataccagtt 
agctcagagg 
tatt tcactt 
ggttcttctt 
taaagactcc 
acaaaaacta 
ctcatctatc 
aactactaat 
c taccactta 
attttatttc 
gagaaaactg 
gtac tcagac 

ct t t aggct g 
gtaaaaaegg 
ccaaaatggg 
aaaggct cag 
caggccagcc 
ct tgaaaata 
agtttctatg 
agt ac tctgg 
t ta tggct tc 
t ccagaga 1 1 



40260 

40320 
40380 
4 0440 
4 0 5 0 0 
4 0560 
4 0 6 :i 0 
4 0680 
40740 
4 0 8 0 0 
4 0860 
40920 
40980 
4 104 0 
41100 
41160 
4 12 2 0 
4 1280 
4 134 0 
4 14 0 0 
4 1460 
41520 
41580 
41640 
41700 
41760 
41820 
41880 
41940 
4 2 0 0 0 
4 2 0 6 0 

42:20 

42280 
42240 
4 2 3 i j 0 
42360 
42420 
42480 
4254 0 
4 2 6 0 0 
4 2 6 6 0 
4272 0 
4 2^90 
4 2 H 4 0 
4 2 9 ■") 0 
42960 
4 3 0 2 0 
4 3 0 8 0 
4 3 14 0 
4 3 2 0 0 
4 3 2 6 0 
43320 
4 3 3 8 0 
4 3 4 4 0 



ggacagagga ccat t cacc 



ggaaaNi: 
tagcaaac 



ccat a aaat g aa agate 



nagggcect g 4 3 8:: 
ac*:cccagtt 4 3 860 



ccatcttcca 

tttgtttttc 
ttgaaagcag 
ggagt tggcc 
ccct cagcca 
tggaatgaga 
cagtctgagg 
ct catggtca 
gt t tgagggt 
ttttggtgtt 
atagaacaga 
agtt ccttcc 
gt taattccc 
ctggagacat 
cacataggag 
cagct tcttc 
tagctgatct 
atgcttcctc 
ggaatagcag 
aggaaggtgc 
cagcccct tc 
cdU Ly Layc 
ctccat tgcg 
cccccttagg 
aaagacaggg 
ccgttcaccc 
gtcctgacca 
gaggaggtaa 
aggaggaccc 
gaaatatgat 
gctacatatt 
agtataagtg 
gtacaacaga 
ttagaggtga 
cagccccagt 
tgactagctt 
tctt catcta 
at t aataaaa 
caccataaac 
ttatgcaggg 
ct tttataaa 
agagtgagag 
atgatgtttt 
tttttatagc 
aagaaatct t 
gggtcat taa 
t tgtggtgaa 
a t ccagcagg 
agaaagcctg 
ttcctatact 
taaactcatg 
ttcctttcct 
tct ttt teat 
tggctcactg 



ggatatgaag 

tacatttttc 
tggctgtggt 
gtgtgcccac 
aggtgeect t 
gtctgaaccc 
tcagtgaccc 

ggaggtgatg 

tagt tctatg 
tccaccactc 
t t tccgttgc 
cactggagtg 
t tgtgtacag 
tggggt tget 
tgcaaagtag 
ccat ecttge 
ataactgtga 
tttgeaaact 
ggccggtggc 
tgtccttggg 
ttctctgcac 
tcagggatgg 
cctacataca 
tcacatact t 
tggaggggcg 
ctatgcacgc 
tgcacccaag 
acaaacctct 
tatatggttg 
ttatagcact 
tgtttatgta 
tatatttacc 
ttcaagcata 
gaggcggtgg 
ctagtcctag 
tgcat tagca 
ggactggtca 
aacttattat 
ccacagac t t 
ccacacccgt 
cttaaagatc 
t c tccccgag 
aactcac 1 1 1 
1 1 1 cttt cca 
aa t aacaag t 
t at atacc tc 
t agtgtt cag 
aagcagtgac 
tcttggtttg 
gtgcccaaaa 

1 1 1 tgagaca 
cagect cgac 



aagataatgg 

agaatgett t 
aagagttt aa 
agtgatctgt 
t tcccctc t t 
agagt tacaa 
cactcatccc 
taagagat tg 
tgagtgtgtg 
agt t t tgaca 
caaaatactt 
tgagt agtat 
acat t tgggt 
gtttttgtat 
gggtccaatg 
ctgtgcattt 
cagcacttga 
ggtagtcat t 
ctcataccaa 
cctcactct c 
ggtggagagg 
tgggcagggc 
ccgtttgcag 
gatcact ttt 
tgagaagaat 
gectegggga 
cttcccctac 
ggattggcca 
ttcacagtgg 
tcctt tcact 
attgtatatt 
tttaattata 
ttttaaatat 
gtcgtgctgt 
tgtgctgtgg 
cttcctcctg 
ggaaagacct 
agaaggtctc 
tct t taaaac 
ctctgtgact 
agtgct ttgt 
cttgt taaac 
act t tgacag 
cataatatc t 
cacccatggt 
ataacaggca 
a tcaggcaga 
ctgggtaacc 
teagteggga 
gact t t tgaa 
gcat t tcaaa 
tegt t c t tec 
gga t c 1 1 cct 
c t cctgggct 



aagaggggaa 

ct cacttaag 
ct aatcttca 
acat agcaca 
tt aaaattcc 
ccagat t tea 
t t tcagtggg 
tegtett taa 
t t taaatgag 
aacacatgtg 
cccgtgccca 
tctgttgtgt 
tgtttctagt 
ggacataagc 
gtagtgcagt 
tgcat tccca 
tattgttagt 
gtcattctgt 
ggcttccact 
cccacaggca 
aggaact tct 
ggtgccggca 
aatagctcat 
gtggagccct 
ttcaacctcc 
gagctgeatg 
atcaagacca 
ccactggatg 
attggactga 
ctcatagtgc 
aaatat t taa 
atatttaata 
tttatataaa 
taattattgg 
gaaagggccg 
tgattt taaa 
c taagtacag 
tcaaaccaca 
acatatatat 
gtgggtt tgc 
ccatgattt t 
aatttgagag 
cagt cttgtg 
tgt ccaacca 
t cat cagtt t 
t aa t caagt t 
agcagaaat a 
aca t cagggt 
ggaggtgggt 
cactgagaca 
accttttctt 



c t gt tgeect 
cgagcaattt 



gaattggcca 

acacat tccc 
gacacacatg 
agctgtgt aa 
cagggtaggt 
t tatactaag 
tgagtgtccc 
tgagt act ta 
gectaggcag 
actacc t t ca 
t tggtagt cc 
gactacctca 
ctttgttatg 
tttcatttct 
ttaactgeat 
ccctctgtgt 
tttctttagt 
aaaggaaagt 
gtggatcagt 
cattcccct c 
gctggccaca 
cgccgtgttc 
ct tctccctc 
actttgatga 
ggaggttcat 
agcagtacag 
ggatcagcgt 
agtgggctgg 
aaacaaggag 
cagaaaatcc 
tat tttaaag 
tatatttcaa 
atttttctat 
agaegggace 
tgtaaggtag 
caagctacgt 
tacaagatta 
gaattgt tea 
acact tattt 
tgatcacaat 
cagtt ttget 
cagaagcett 
cacacctaat 
t t tggct tgg 
ctceattatc 
ggtgaacaaa 
gctgagct aa 
gtggct 1 1 ca 
t t agaageca 
t tctaggcat 
ttcttcattc 
tgtctctgtc 
agagtgcag t 
t cc t acet ca 



aattgaagag 

tagee t egge 
t ctgggagat 
aatgtgacc t 
tgtgagagt t 
t cgtgattta 
agcatctgaa 
t t cgctctgt 
taaaattcag 
t aaccaagat 
atgt tgcaat 
ccat t tgett 
aataaagttg 
ctcctgtaca 
aagagacege 
atgacagctc 
teggecat tc 
ttgtctcttt 
ttgc tetget 
tccctcct tg 
ttctcccctg 
ctgcatgccc 
cgtgccttt t 
gtatgagatg 
gtacaccacc 
aaggaacaca 
catccagaag 
gtggcctccc 
ggatgeaett 
cat ttaggca 
ttatatcttt 
ttataaactt 
at ttcaaagc 
tgcacgtggg 
acaagttcac 
accttcagtt 
tactcatttt 
aaattctaca 
gtcgtccttt 
tcagcatttt 
ttgtgtaagc 
ctggatgttt 
atgacaggaa 
tttt cataga 
taatt agatt 
cacaga tgaa 
ctggagagtc 
cagaagctga 
tetgetgtae 
aacacagata 
ctgccttcct 
tctctttctc 
ggca t gaaca 
gect ectgtg 



43920 

43980 
44040 
44100 
44160 
44220 
44280 
44340 
4 4400 
44460 
44520 
44530 
44640 
4 4 7 0 0 
4 4 7 6 0 
44820 
44880 
44 940 
4 5 0 0 0 
45060 
45120 
45180 
4 5240 
4 5 3 0 0 
4 5360 
45420 
45480 
45540 
45600 
4 5 6 6 0 
4 5 7 2 0 
45780 
45840 
45900 
45960 
4 6 0 2 0 
4 6 0 8 0 
46140 
4 6 2 0 0 
46260 
4 6 3 2 0 
46380 
46440 
4 6 5 0 0 
4 6 5 6 0 
4 6 620 
4 6 6 8 0 
4 6"4 0 
4 6 8 0 0 
4 6 8 6 0 
46920 
46980 
4 7 0 4 0 
4 7 : o 0 



. 3 7t. gt. rt u araattctag aggctagaag 
:cttc:gagg gctgtgagga aagggtctgt 



•_ i t gaaat ;:a aggt gecage art gt tggtg 4 " 
tccaggcctc tct;cctgac ctgtggacag 4 ^ 



ccctcttctc 

ct tctcgt aa 
t tgattgcc t 
taggact t eg 
ctctacccca 
t tactggaaa 
atgggggaga 
taacatgagg 
cagggggat t 
tctctactaa 
ttgggaggct 
gatcatgeca 
ataaataaat 
agaaaaaaca 
actacctgtg 
gagtataaag 
aaggaatcaa 
actctgaaag 
caggcttgtc 
cagtttgttt 
t tagcagttg 
ggccccgugg 
tcttattatt 
tttgatccat 
agaagactt t 
tagagatgag 
ggccagacct 
caattcacgc 
ggaaaaggat 
ggaccttgac 
agatctt cct 
gtct cagatg 
atctagatct 
ttctcattca 
agcagaaaca 
aaacgt t tgc 
accatggtct 
atgt ttgeca 
att tttagaa 
tgaatgaaaa 
agtggctcat 
tcaggagttt 
aaat tageca 
gaat ccct tg 
agectgagtg 
gggctgtgta 
r cccttgagg 
iaaaaataca 
gctgacatgg 
ccactgctct 
cacacacaca 
:ctaagaaat 
:aaaccaact 
caatttaatt 



cctgtgtctc 

ggacaccagt 
ctgtaaagac 
acat atacat 
aaccagcaga 
ttcaccct ca 
aaatct tgag 
ctgtgtgcgg 
gectaaggt t 
aaatacaaaa 
gaggcaggag 
ttgcactcca 
aagtaagt tg 
tggactt tga 
gcattctgtg 
aggttgt tga 
gaaatgt t ag 
t ctttcccta 
catagct tat 
tgacaccgat 
ccat taacca 
gagctactgt 
taggttgtca 
agacaaacac 
taggaaacct 
tggaccaggc 
gacaatatga 
agagtaattg 
ctagaacatc 
aaccaggaat 
atcagact t c 
aagggaggta 
gttcttgtcc 
gcgtaattgg 
gagaagagaa 
ctttgtaagt 
atctgtacac 
tgaaggcaac 
aagcaactca 
tctattatta 
gectataate 
cagaccagcc 
gtgtggtggc 
aaccegggag 
acagagtaag 
tggt gegcac 
ccaggagt tc 
aaaatageca 
gaggat cact 
ct agcctggg 
gggaaaat ac 
caaaa 1 1 tec 
acaaaattaa 
t ccttca t at 



ttcacatcat 

catat tggac 
cct at ctcca 
tt tgggggaa 
act tagcaaa 
gt tggagaag 
tgc tgtgct t 
tggct ettge 
gggagt t tga 
ttatctgggt 
aat tgcttga 
gectagacaa 
agt aacttgc 
agatagacat 
gaact taacc 
gaggaataaa 
gcccatctt t 
gctgcctct t 
gagaccagac 
tgaagttgcc 
ggagccgcc t 
aaatcaggta 
ttataegtet 
agaaatgttc 
ct t ccctttc 
tt taaggagt 
tgcaaatctg 
cagggcttga 
caact cttgg 
gacctgggac 
t t agaacget 
ccagcctaat 
acact tccac 
att tccccac 
atgectat ta 
gccaatcctt 
gatggatatc 
tagataagtg 
aagcacatac 
gtagtat t tg 
ccagcactgt 
tggecaacat 
aggeget tgt 
gtggaggttg 
ac t c tgtctc 
gectgtaate 
aagaccagcc 
ggtatagtgg 
tgagcctggg 
tgatagagcg 
at ttatactt 
tgagatgt cc 
atgttcaaac 
atgt a tga at 



cttccctctg 

tagggct tac 
aagaaggt ca 
cacaattcaa 
t agattgat t 
gcacaggtga 
ct actacagc 
ctgtaat ccc 
gaccagcctg 
gtggtggtgc 
accegggagg 
caagagcaaa 
tcagtaatag 
acttgtgat c 
ttacaaatcc 
tgctaaatgt 
ctttt taacc 
caaat tcagg 
agtgacttcc 
attgaagaca 
gatgeaaaga 
agcaaaacca 
gcacccttct 
ctacacttaa 
atgtaacaac 
accact ttct 
gagtcatgtt 
gactcaccta 
ctcagtcagc 
ctgacttctt 
gactcccaag 
acctctgtcc 
ggcagt tatt 
aaaagttctg 
cat tcccaag 
tgataaaatg 
tctgactcaa 
aacaaaaat g 
cat ttgatgt 
at tgataaaa 
gggaggcega 
ggtgaaaccc 
ag t cccagt a 
tagtgagctg 
aaaaacaaca 
ccagcaa 1 1 1 
tgggcaatgt 
cacacacc t g 
aagtggaggc 
agaccc t gt c 
ctgagtgt t c 
aagacct t cc 
t aagaagt ca 
atattcatat 



tgttcgtgtc 

cctgctggcc 
cattctgagg 
ccta t aaaat 
gaccct taaa 
tatcaaaagc 
t t t ctgeat t 
agcac 1 1 tgg 
gecaacatag 
atgee tgtaa 
eggagattge 
actccatctc 
gaaaaggcac 
gaatt atgac 
ccctt tgact 
atgtaaagt t 
tgttaagagt 
tggect ct ct 
ctatgt t tac 
tgaagaagaa 
tget tcagat 
gaggtggcag 
tcct tggggt 
cctgaacacc 
cccaggtaaa 
cagaggagtc 
gaagaatget 
caaatgecta 
agatgaaccc 
aggctact tc 
t tcagcatgg 
agtgggcctc 
cagtgagcat 
agtgtacttg 
atcaggaaaa 
gaagactttc 
tccagcagtt 
aatagatcaa 
agttgtat ta 
taatat tegg 
ggtgggtgaa 
catctctgct 
ct tgggaggc 
aga t tatgee 
at aaaaaaga 
gggaggc tga 
ggcaaaatcc 
tagtc tcagc 
tgcagtgagc 
t aaaaaacaa 
ctctaaaact 

ctccaatat t 
atatgtgtgt 



cagatttcct 

tcatt ttaac 
tactgaaggt 
tcagaaaaga 
agaat tccat 
ctgtgttatg 
gt aagttgag 
gaggecgagg 
agaaaccgea 
tcccagct ac 
agtgagccaa 
aaataaat aa 
ctgacagggt 
ct cct ccct t 
gtaaaatgga 
cctggaacat 
at t t taaatt 
gtcat agctc 
gtc tcatgtt 
gaccctgcag 
ggtgctgcaa 
ctcct ctggt 
tgatgaggac 
tgtaaggtt t 
aaagaaatcc 
tccacttcgg 
tagtcatgac 
taggagagaa 
ageatgecaa 
agacaagact 
tget caagca 
ct taattcaa 
catgagtct t 
acatcaaggg 
aaaaatgagg 
caagcccaca 
atgcaaaatg 
ggcaat cctg 
cact tatata 
cgccaggct c 
tcacttgagg 
aaaaatacaa 
tgaggcagga 
actgeget cc 
aaat aaatt t 
ggtgggtgga 
cat cactaca 
tact tgggag 
agagatcatg 
aaacaaaaca 
tcagat tcct 
ttgtttatt t 
tt c tcccaag 
gtatatatat 



47580 

47640 
47700 
47760 
47820 
47830 
47940 
48000 
4 8060 
48120 
4 8180 
48240 
4 8300 
4 8 3 6 0 
4 8420 
48480 
48540 
4 8 6 0 0 
48660 
48720 
4 8780 
4 3840 
4 8 900 
48960 
4 9020 
49080 
49140 
4 9 2 0 0 
4 9 2 6 0 
4 9 3 2 0 
49380 
4 944 0 
4 9 5 0 0 
4 9 5 6 0 
4 9 620 
49680 
49740 
4 9 8 0 0 

4 9 8 6 0 
49920 
49980 
50040 

5 0 1 0 0 
5 01 6 0 
5 0 2 Z: 0 
50280 
5 0 340 
5 0400 
50460 
5 0520 
50580 
5 0 64 0 
5 0 7 0 0 
50760 



.-agcaget c 
a c c t g c t g a a 



gear care: .:;i.]aact tgr *. a.; 
rggaatetc tggaggtgtg get 



aaaga ::. 
c a g c a a t 



g t g c a g 1 1 



t a acccaccctc 5 1 1 8 C 



caggtgatcc 

act act aatg 
gcctcacaat 
at cagaggtt 
agatgagc tc 
tattccactg 
caaatct tat 
aggcaagt tc 
acaagtct ca 
ggaactgggt 
c tcct atggt 
aaggact tea 
t taagtataa 
at t cagtgaa 
caggctt ttg 
agtgaatcac 
catgtgtgtg 
ctgtatttga 
aataegtate 
at tttgagac 
cactgcaacc 

yyyduLdU a.y 

t ttcaccatg 
gtctcccaaa 
tttgtggaga 
attgggggct 
tgcttccaaa 
cactcactat 
ctgttcttaa 
agaactt taa 
ggctggagca 
atacgtggaa 
caaggtatca 
atat tcagag 
aattgttgtt 
tgtataggaa 
cctgggggtc 
agcaggacca 
ctggagcagc 
atatcagtaa 
gattttcatt 
gtatctcacg 
cctactaaac 
ccagtgccca 
ggt cgc t cct 
ggee t acaga 
cct 1 1 taatg 
ctg ~at tgtt 
cgtcacctga 
tcccagcact 
cctgggcaac 
gecaagegtg 
gat agct tga 
agee tgggtg 



tgatgeacac 

agtaactaac 
cac t tgt tgt 
cagagagagg 
aaaccaggtc 
atgeactaga 
aat atct tat 
taaaaccagg 
tct ctgttcc 
ctttggtcaa 
cct aaaaata 
gaaaaatgtg 
gaat atct tc 
aactcatcaa 
cgagaggtcc 
ageegcttgg 
aacatactca 
caacaattct 
ttttaaaagg 
aaggtctcac 
tccacttccc 
acy tgtgcca 
ttggccaggc 
gtgctgggat 
cagggtctca 
taaaaaaatt 
gttgactatg 
attccaggca 
tgacaggaca 
gaatgactaa 
tttgtgggag 
gaaaggeget 
ct ttcagctg 
agagagagag 
aatctct tac 
aaaaaca t aa 
ttggaaccta 
cgagactctg 
gtgt tctcat 
atgaggctct 
tact tcagtt 
ggtatgatcc 
atgcgt t tct 
g t aaaactag 
ttaacaaagt 
aatgt tgga t 
gtgat tccac 
c t aggaggee 
ggat t tgt ca 
t tgggaggct 
atggcgaaac 
gt agtggtgt 
geccgaggag 
acagagaaag 



tgaagtttga 

aegtcaacta 
aaaacaagta 
agataattt t 
t t ctgaatcc 
gt cccagagg 
t tttagaaac 
ct tttcaaag 
t t aat tetge 
agccttgtaa 
tgagtatgaa 
tagcaatatt 
acttggcaga 
aatgetagea 
gcaattt tgc 
taataggatg 
cagattatct 
gacagaaaaa 
ctagaaaaat 
tc tgttgccc 
aggct caaga 
ccacatctgg 
tgatcttgaa 
tacaggcata 
ctatgccgtc 
ttttttcata 
ccccaggacc 
tgatattagt 
tagccctgca 
ctacaggact 
gcgtta tgga 
agtggggaag 
ct ttagttac 
agaccacatt 
tctatctaat 
tatatgtagg 
t ccccgagaa 
t caggaatgc 
gagcatgeta 
gaatacaat t 
tgcctcaat t 
t t tccatgac 
cat tagct cc 
t cccaggcaa 
ca 1 1 agagt t 
t ttcaaaatc 
at gggaacca 
aggagactgt 
aaatgeagat 
gaggtggaag 
tctgtctctt 
gtgcctgt ag 
gt caaggctg 
accctgt ct c 



ggaccactgc 

tgaaacget t 
teat catctt 
act taaggtc 
aaat agtcca 
ttctttgeat 
t taaaaacat 
gtat tatcct 

agtggagctg 

tt tattgeaa 
ggatgtgatg 
tctttctatt 
tggggataaa 
tt tgtgaggt 
tgcatataca 
tt tgtgtggc 
tgattaatgt 
ctagttgttg 
at t tggggaa 
aggctggagt 
gattctcctc 
ctaatttttg 
ctcctgacct 
taccaccgtg 
taggctggtc 
tatttttatt 
tctaaaagga 
tatgggacta 
tggctgaata 
ataaagatca 
aaaacaccac 
agggagecag 
ccatggtttg 
cacataactt 
ttgtaaat t a 
gt teggtace 
tgaggaggac 
ctgtgatgca 
ggacaaggag 
taaatgttta 
ttttctacta 
accacctagg 
cagccccagg 
gaga tacaag 
t caataatg a 
aaa t tcacc a 
gtcccacct: 
cca tget t c z 
t ttggcctga 
gaetget tga 
taaaaaaat a 
tcccagctac 
caatgagee a 
aaaaaaagaa 



agcagagcaa 

ttgtggct ag 
cctcat t tta 
acacagacag 
catgtccat c 
tggcagtcat 
acactgcct c 
gtgacagt t c 
get tcaagag 
tacagacaga 
gcatt tcacc 
caaaacct t a 
ggagac taaa 
tagaga tatc 
ggagacacac 
tttgcgtgtt 
tttgatattt 
ttgttgtttt 
ttattttatt 
acagtggcat 
cctgagcct c 
tatttttggt 
caaatgatcc 
cccggcccta 
ttgaattcct 
taaaattcat 
cctatgaaat 
cagagatctg 
atagaatgea 
gaaaagagaa 
ttaaatcttg 
gacagtggcc 
aaagtat tac 
ttatttcagt 
agct t tat ca 
ateegcagtt 
tgagtaccac 
ccgggtt cct 
gaaagat tgg 
agaaaacttg 
gttataaatc 
taaaatgtac 
aaaagt tact 
aggaaatgga 
ggct atcat t 
t tttaaagtt 
t ctccccact 
cagac ttcac 
tgcagtggct 
geccaggagt 
caaaaaaat a 
t cgagaggct 
tgat cgtgcc 
aaagaaaaat 



cactacttga 

catcccgtgt 
caaaagagga 
ttggcagcag 
aatgtgctga 
tgtaatgtta 
aaat tgagag 
cccatgtcag 
cagtcagt ta 
tat attgggt 
tataagagaa 
gagaagaata 
agt ttgctaa 
t cctcct tea 
tgtgccctgc 
tgtatttgtg 
gaattgt ttc 
t tcagtacat 
attttatttt 
aat ctcagct 
ccaagtagct 
agaaatgggg 
acctgcct tg 
ttttttattt 
gggctcagag 
tatggttgaa 
gtttgaagag 
gcttgttcct 
geatatgeae 
atcagtttca 
tcttgactat 
ctgcctgatc 
ttacaatatg 
atattgetgt 
taggtatgta 
tcaggcatcc 
tgagtggacc 
ctaagtccag 
aaatatgata 
tcaggagagt 
t tgcaatcca 
ttacaaaatc 
ccaaaaagaa 
ct t tcct agg 
ct ccccagat 
gt t ct cctac 
ggctgggctg 
tgt tc t taca 
ccgcc tctaa 
tcaggaccag 
caaaaat tta 
gaggtgegag 
actgcactcc 
gcaga 1 1 ctg 



51240 

51300 
51360 
51420 
51480 
51540 
516 0 0 
516 6 0 
51720 
51760 
5184 0 
519 0 0 
51960 
52020 
52080 
52140 
5 2 2 0 0 
5 2 2 6 0 
52320 
52380 
52440 
5 2 5 0 0 
52560 
52620 
52680 
52740 
52 800 
52 860 
52920 
52980 
5 3 0 4 0 
5 310 0 
5 316 0 
53220 
5 2 2 8 0 
5 3 3 4 0 
5 3 4 0 0 
53460 
53520 
5 3 5 8 0 
53640 
5 3 7 0 0 
5 3^ 6 0 
5 3 ft 2 0 
5 SSO 
5 3 9 4 0 
5 4 0 0 0 
5 4 i.i 6 0 
5 41 2 0 
54 180 
5424 0 

543 0 0 
5 4 3 6 0 

544 2 0 



• a r :* a a 

gaegtcagtr. 



; a a a a a a a a a a g::aaaca: g :. ". r a a a :: : g :: 
ratccattca ttcagcagtt attgagctcc 



a a c: "L a t_ a 
3 cj c a c t q t 



gctacatatg 

tactgctgct 
att ctacaga 
tactaaaact 
ccctgaatac 
tggaagt tac 
ttttctcctc 
gc t tgaacag 
gtagatcgat 
aatagcggaa 
ctt tctgact 
tgctgcagcc 
acctcaatca 
agacaagaag 
gaccat t tag 
agactaagtg 
ccagt t acag 
catatatgtg 
gttggggtct 
tgtgtagagt 
ctggcttata 
L g y y a a L a L y 
atgtgtgacc 
attgtacctc 
ataagacttc 
gggac tgatg 
tatccatgat 
acat tggcct 
tgtgactgga 
agactagaat 
act tagcctg 
cagggactct 
aggtaggctc 
tagcttgttt 
tggctccaga 
cagttgctag 
aaataagatt 
ccctggttct 
gtcatgat a t 
gaaatgagga 
cgatccctac 
agt tctgcca 
gccacactga 
gtggc t acgc 
acaagt tcga 
aaaa t taacc 
agga t cac 1 1 
cac cc tgca t 

gggggggtga 

gccccaaaa t 
ccct t tct aa 
catatttgtt 
gga tgtgagg 
gacctat tga 



tggaaggatg 

cattat teat 
gatcagaagt 
catcaaactc 
agatagtaga 
agct t ttaat 
cactctgcta 
ct ct caggtt 
aageccagat 
acat t tgett 
cagctgt agt 
agtactcat c 
get t ctgtct 
atagagagat 
atttttaaat 
atgt taaatt 
ettgect tta 
gt ca t aggct 
atgaagagga 
gtaggtggaa 
gctggaaatg 
yy cjac t caag 
ctgagaagtt 
tccct tgcag 
atacatacta 
gatttgagtg 
ttgtctgtct 
gggagcagca 
cagggcact t 
acagcatctc 
ggtctgtcag 
tctgaacatt 
t tatcaccca 
aaggttgcaa 
gtccatcctc 
taacagaagg 
ggaggtagtc 
tttccaatcc 
ggt tget agg 
aacagcaaaa 
ctgcatggga 
gtagggaaga 
ggaacccatg 
ctg t aat ccc 
gaccagcc tg 
gggtgtagtg 
gageccagga 
gacagaatga 
gggcagcatg 
gtt actgeca 
tccct at caa 
ctaagaaaat 
gaagt ctgga 
gaa tgt t aca 



aagtcccaat 

ct ctatgtgc 
cgtgggtgag 
taaacataaa 
tgaggt tcct 
gaatagagt a 
acagacagca 
tcccct t t ag 
ttccaaggtg 
gecaggt cca 
ggaagcagaa 
cagccagtcc 
t ttcctgcaa 
acaatc t tct 
tttcttcttt 
tgtttttaat 
agagaagtag 
cagaaaacag 
aggagaagga 
aaagaagcag 
gggaaatggc 
ccagautgcc 
acctaccctc 
ttagtgacag 
agggatcagt 
ggaaatagag 
ctataaagtt 
ggattctggg 
cacc t ctttg 
taatagttta 
gcataataac 
tgatatgttt 
cacatcacag 
agecagtaag 
t taattgeca 
aagagtagct 
gatgtagagc 
t ttgccatgc 
gctccagcca 
agatgtgccc 
ggctaggaag 
aagaatggat 
t atgggctgt 
agtac 1 1 tgg 
ggcaacat gg 
gcgtgcctgt 
ggcagaggt t 
gat cctctc t 
actactct ct 
t caaaageca 
tctggtttct 
ac t tgtgtt c 
a tggttgta t 
ga t aagacca 



atcagtagga 

aaacacaaca 
agtgtgctga 
atgggtgaat 
ctgttgct ta 
actatttttt 
gaggtgaege 
t aagctccag 
accataaatg 
ctgcgt ctag 
acagecat aa 
tgeaactett 
t aat aaaaaa 
at cttcctct 
atacttatct 
t taaataaaa 
t ttcagatac 
gctgttgagt 
at t tgtccga 
tagttttaac 
tttcctaggc 
cgagttcaga 
ggtttcccca 
aataaaatga 
aagtgtaaca 
aattaatctg 
tgaatcataa 
tttatatcca 
catgttagt t 
t cat tctcat 
gc t a ccatgt 
caactaattt 
atgaagaaac 
cagcaaagcg 
tgctgagctg 
taaataagaa 
tgtgtagtgg 
cat cctggtt 
tcatgaccac 
atttcccagt 
tgtaagtttt 
a t tgagaaaa 
gctgaaaaag 
gaggctgagg 
caaaacct eg 
agt t ccaac t 
gcagtgagc t 
c t aaaaatag 
ctgtaggaga 
ggaatcctt t 
gt agaactg t 
ggtgaatt ta 
cac t aagtga 
tt tttgaaaa 



caaggctaca 

gatggcctgc 
tggtgcacaa 
gt t aeggt at 
at tgettetc 
cacgttgt t t 
agaagtggaa 
ct tctcagca 
agtctctgtt 
tgccaccacg 
agaatcctgg 
caaactgtta 
catctegggt 
tctgctcccc 
ggactttctc 
gatagtagta 
accctgaaag 
ggtggcgtt t 
gtagccaaag 
t tgagaccaa 
agt atatgtg 
tcccatt ctg 
gatgtaaaat 
gttaatacat 
ttgttcagtg 
acttaaatac 
gacacagtga 
gctgtgctgt 
tcatcaacta 
attgtacaaa 
get ctggctt 
aatctttaca 
tatgacatga 
ggat tcagag 
ttccctctag 
atttattttt 
cctcataaag 
ctagtgtacc 
atctaggcaa 
gccttcacct 
caggtggtca 
caactaacga 
gggggccaag 
tgggeggat c 
tctt tacaaa 
gc t egggaag 
gagat catgc 
agggggtacc 
cct taac t c t 
tctggaggcg 
gaetgetaga 
ccaacaaagg 
gagcagcaca 
gt tgtttgca 



gacaaaacag 

cctccact tc 
ctgtg t aaat 
gtaaat cata 
aagtccaat c 
gtgctgtgta 
aatat t tggg 
gact tgggct 
gctgagagct 
gggcagegae 
cagectgatt 
ccaagctggg 
t cagaageca 
caaacacccc 
attct tataa 
ctcactggca 
ggttctgcag 
ttaaactgga 
gacaaccaaa 
ggccatatgc 
gcgttggggt 
cct caactag 
eggaataata 
ggaacttaga 
gggcaaatag 
ggagattgtc 
tgctgatgag 
cccacaggta 
tgaaataaag 
tagttcattt 
cagctgtgtg 
ttaatttatg 
agaggt t aag 
ttgagcactc 
tgactatatt 
ctctcacatt 
tcatcagaga 
cattctegtg 
gtcaggagta 
atattatcag 
cactgcctgg 
atgtttgtct 
gctgggt aca 
act tgagctc 
aaat acaaaa 
ctgaggtggg 
cactgcct t c 
aagaga t gca 
at aaatggag 
taact t cctg 
aaaccccagg 
gagcatcaga 
ga t gt t tgtg 
gtgtcat 1 1 1 



54900 

54960 
55020 
55080 
55140 
5 5 2 0 0 
55260 
5 5 3 2 0 
55380 
55440 
55500 
5 5 5 6 0 
5 5 620 
55680 
55740 
5 5 8 0 0 
5 5 8 6 0 
55920 
55980 
56040 
5 610 0 
56160 
56220 
56280 
56340 
564 00 
56460 
5 6 5 2 0 
56580 
56640 
5 6^00 
56760 
56820 
56880 
56940 
57 000 
57060 
57120 
57180 
57240 
5 7 3 0 0 
5 7 3 6 0 
5 7 4 2 0 
5 7 4 8 0 
5 7 5 4 0 
57600 
5 7 6 6 0 
5 7 ''2 0 
57780 
5784 0 
5 7 9 0 0 
5 7 9 6 0 
58020 
580H0 



taattat tat gcatgtggta cataataatt 1. 1 tgetttec t cat t tct ac tcctgatact ^34 4 

tgectatgat gtggtcatga tggctggggc ectagegagg tgtattgtgg ccatgagaac 5 8 5:'. 



ggttttgctg caacttgggg ttggctgggc tcagctaagc agtttttgcc tggagtctct 58560 

cagttgcact gagacagtga ctaggacttg aattacctga atgcttcctc actcatgtct 58620 

ggtgtctggg ctgagaatac tcaaacagca ggggctcctc ctctctctaa ctctccttct 58680 

ctccacatgg tctctcctgc atgacagctt tagggtaact agacttgtca caggatggtt 58740 

cagaactctt atagtacaga acgagagaga gacagaggcc atattacctt ttattagcca 58800 

gtcacacagt accacctcca ccacatccta ttcagtgtgg ctgtcacaaa gaaccatcca 58860 

cctcttgatg ggggcatggg caaggttcta ggagagcaca ttcttgtggc cattttcaga 58920 

aatacaatct gctacactcc agaagcatct gtttgcctta ttatcatagc ttctgattta 58980 

attctcccag caaccctagg agattatatg agcttattat ccccattttc cagagaaaat 59040 

tgaagatttt tatggttaag tcatcctgct aatgagtagc agcttgtttc aaccgcagtt 59100 

gtctgcatat aacacattta actcagtcaa gggcacatgg tgagcaatca gaaggtgtta 59160 

gctagctgct gctacttctg caaacaaaga ctaaggagag tttagctgat tttaccaaag 59220 

ttgtccgagt agacttcccc aaattagctg ttagctttgg caggactcat cccacctcct 59280 

gtagcctgcc aatgttataa acttgggcct tgaagtcatc ctgaaactga tcttatttta 59340 

cacatggtgg taattgtaac tgttagttaa gaagcaataa aaaaataata aggggtgata 59400 

tagatttctc aggattcaaa ggccatatgc cttcccttct atttcttccc taaaaccgtt 59460 

aattcataac cttagctatc ctataatttg cttcaattaa tgacaaacat aaaagatagg 59520 

tgaaaatcca gttaagggag ttctttcaga ttctgtgtga gttaaatcaa gtccttcttc 59580 

tatagcaggc taattccatg atgaagctgt ggtgctaagt ttatttttgc ctaggcaggt 59640 

agctcttcct tgccacatgc tatcctcttc ctctttgact gtcatcctga aaatgtgttc 59700 

agtgttaaga ggatttgata acaatgtctg ggtatctcca taacttagtc caaatctggt 59760 

accactgtta ggaaaataat yLddyucdta tugaccaccc acgtcttatt catttgaagg 59820 

ataatatagt tattactaat tattgcgtgt taggtaacat acagccatta ttctgtccct 59880 

ttaaggttta ttgatttgta agttcccttg ggtagaagag tacaaaacaa aaggcaaaac 59940 

ttcatcatgt ttaaataacg tgattttctt ctttggtgtg taccgtaccg tgcaggagac 60000 

agggaaaaca ccaggtttaa cggtccacaa gccagataac catgatgagt tctaaagatt 60060 

ttctctgtct ttaatgttct tcagttttgt catgagaaga ctggatatag ctctgttgtt 60120 

gttcattaga ggatttatat ctctcttcaa ctctagaaaa ttaccagctg ttatctcttt 60180 

aaatattgtc tccctctcat tttccattcc cttggagatt ctattagatg tgggttggat 60240 

cttccttata tctctatgtt tcttaaccaa ttttttcata tttttttatt ttttaaatct 60300 

cattggtgat ttccttggat ctgtcataca tttacttctc caattatgtc tagtctatta 60360 

tttaaccttt aacctttcca ttgagttttt tgtcttttag caactgcatt tttttttttt 60420 

tttttttttt tttttttggt gagacaaggt ctggttctgt cacccaggct ggagtgcagt 60480 

ggcatgatct tggctcactg caacctccac ctcccaggct caagccatct tcccacctca 60540 

gcttcccaaa tagctgggac tgcagtcacc tgccaccata cccagctaat ttttatattt 60600 

tttgtagaga tggggttttg ccatgttgcc cagtctagtc tttaacttgt gagctcaggc 60660 

aatccaccca ccttagcttc ccaaagtgct gggattacag gcatgaggca ccacacccag 60720 

cctagtgact gcatttttct tttttctaga agttctgttt ggtccttttc tgaacttttc 60780 

ctggtctctt ttttcatttt ccctgtttat ttgtttttat catggatttt atacctttta 60840 

tttattttct tttttttttt ctagttacat gattacttag gattttatac attttattac 60900 

ctctctatat taactttggt tttttacatt gttttattat ctctaattct tattggacta 60960 

attcttttgt ttgatgcatc tgttagtttt ccctcgtggt ggttggtttc ttcatatggt 61020 

ttgtaatttt ttattgtgag ctcatctttg gcgagagtgg ctcatatgcc ctgattgaga 61060 

atgtgttcct ccagaacaac tttatgttgg tttggctgaa tcctagcaat ttcagtaatc 61140 

ttggactggc ttttaagtta ttttctcacc ttgaagcaca tacagtcaag gaatgtacat 61200 

ttgtaactta tactatgtgt ggtgcaagcc tagaatttcc atttctcaat atgactttct 61260 

tttccataaa tggccctaag ctgatagcaa gttttcattc tgcctctctg gacatcttgc 61320 

agcatttttc taaaccctct ttcatagatg ggatagcttt tcaaggctct ggacgatatg 613&0 

caggtggcat atccagaatc tccctttgcc ctggccaagg ccacatcact aatcttgtgt 61440 

gagctttgaa gccccttccc ctcagcccat agacctatac acagtcctaa aatcttaatg 61E-00 

ggcagtccta ctgacagctg ccttgtcacc agctcctgtg atcattctag ctttgatttt 61560 

tctctttctt tctggcacct ggtgttcccc tttctctttc aacaagtttt tgctgtgctt 61620 

tcctagcact tccatatgta cgtagcagga ggaggctgaa tgccatctgc tctgtctgcc 61680 

atgttgctgt aaatcacagt gagttttttg taagtgtaac agcttccatt ctgcagtgtg 6174 0 



?gr aggagga c cactggggc cc aggaggt :: gaagt Ltgcc atgagctgtg at catgccac 62 1; 
:.gcactccag cctgggtgat agagtgagcc ccgtctcaaa aaataat.aaa ataaggtaaa 621 f 



aaaaaaaaac 
t ctgagatag 

acccagt t tg 
agattt ctaa 
tggtgaagct 
ggaact caaa 
aat tccagaa 
cagaggaggc 
tgct ctgctg 
agagaggct a 
etc tcccaga 
ctgtgt tggt 
gggtegcaga 
tgggtgatcc 
ctctct ttcc 
t t tcaggaaa 
ggagactgtg 
tgccacccag 
ccaggaacca 
tggcgggatg 
acaatgtacc 



aaacacagag 
atcccagaaa 
aaaacgttct 
gcact tcaaa 
gtagagaaaa 
aagaactata 
ctgtacaagc 
ctct t cctgt 
cact tgggga 
ccagagtgtg 
caccttggtg 
ttttttgttt 
cct ttcact t 
acccccaacc 
ctctcctccc 
tgtgaaaccc 
gccctgcaac 
gactgactgt 
tggaattat t 
gaggatgggt 
aaacaaggca 



atttctgggt 
tetgeatttt 
taaagt tatt 
gtcatttatt 
acaagegtc t 
acaagctaaa 
caatat tcag 
ggga t aaaga 
getgeagaac 
attcatt ctg 
ttggtcttgt 
gtttggt tgg 
attatttget 
ctttct aaaa 
tctcttttct 
agttgt caca 
cctggagaag 
acactccctg 
cccaaatgga 
actcaggcat 
taagcagctt 



gaaaaatgga 
cagggcaaac 
acaattccaa 
ccttttggta 
at taatttaa 
gtacttggag 
tccgataatg 
tctgggacca 
tgctgtctgt 
caaaggactt 
taatatgact 
tccctttgca 
taaggcact t 
aaggtggcac 
atatttcaga 
act taaaata 
t tggggaaga 
cat actttaa 
tcaaaaaacg 
tgtgtagtag 
tgactaactc 
g 1 1 aga t gc t 
acc tagaat a 
tgttt tttac 
a t gttcac tg 
aat atttgt t 
gecaat aaga 
aaaat aataa 
aaggtgggca 
cccatct eta 
cccagctact 
gtgagccatg 



aaaattatcc 
ttgtaggagt 
aaatcatcat 
atggtggact 
catgeattta 
cagtcagcca 
etttgetttt 
agtttctttt 
cagcatatgt 
taggaaaaag 
gtgacct tga 
actcatgett 
cagagagaag 
ctcttctgca 
actttttgtt 
ataat taaaa 
actcttttta 
ttccatatgt 
tggtcaccgc 
ccacagtaca 
aaggataggc 
aagtta tat a 
tt cc tgatta 
agtctcttt t 
ctgeattett 
ga t t cactaa 
atgt aatgea 
taggecaagt 
gatcacttga 
ccaaaaaaga 
egggagge ta 
a t cgtgt cac 



accagt cgat 
acgaaacat t 
ggttggaaat 
aattgctgta 
tagaagaata 
gaaatcacag 
tttcttatgt 
tataaagcaa 
at atcagc t a 
aggaacaaag 
ctgataataa 
tgtgttttgt 
acagatgeat 
atgtttaacc 
tataccatca 
cttaccagct 
aagtatacac 
attcccctac 
cctccaaatc 
aaacagacta 
caacacc t a t 
gtcctggacc 
aatat cccct 
g t accacagt 
acccctagcc 
atgaatgaat 
agecaca t a t 
gcagtggctc 
geccaggagt 
tataaaaaat 
aggtgggagg 
tgcac tc tag 



gctacccctc 

gaaaagct cc 
cgaaaaatcg 
t ct cccacac 
cat caeggea 
agagaacct c 
agt tgagagt 
geagegcatg 
ctcgaaaggg 
cctctgtcct 
gecagggtat 
tttgtatgtt 
gagt tgtcca 
ggctaactga 
taatttcagg 
gggcagctaa 
gaettgetgg 
at cagccagc 
ctctgaccag 
gaetgegtat 
ctcctgctga 
aatttaLLyy 
tcaaactgaa 
t tcaataaat 
ttgggaggag 
tagttatttt 
cattcaaagc 
atactgett t 
cactcttgtg 
taatatctct 
caaaatatat 
acat tatttg 
agatgtaata 
tttgatgacc 
catcctggcc 
ctgctagtaa 
ggtatgcatg 
t aagtgctaa 
etaactgett 
t ctttgggag 
gtctccgttc 
gaacacagcc 
ggtattagat 
tt aactcaaa 
gc 1 1 1 taga t 
gga t acatt t 
ctgcaacaaa 
gatgagt agg 
ataat tttaa 
atacatgtaa 
ttgagaccag 
t aaccaagtg 
at cgcttgag 
cc t gggtgac 



agcagttatg 

acaggtgat c 
taagt aattt 
tgatattttc 
gaccagaggg 
aggecaatga 
caaaagaggt 
gggectagea 
tggaagaggg 
cccca t ccct 
tcccagggct 
tgt t ttggca 
tgactgatgt 
tcttttcttg 
gactcct tec 
gaaaagecat 
tacttaaaaa 
actctggaag 
atttt tgeca 
ttat taaagt 
ctggccaatc 
ay Laactcaa 
tttcactctt 
ctacaaaggg 
attatttgtg 
tgttttatta 
actgatgtag 
cacttaaatg 
tactat ctat 
gttttcattt 
tcaact ttga 
agaattaaat 
agaattgeaa 
tactcgctcg 
tccat caaat 
tgaacgatga 
aatt tataat 
actttttatt 
tttaaaatga 
acactgtgt t 
cctgaggaag 
catagcatgt 
tctgccct aa 
t agecagaat 
acctgt tgt c 
get tcatgag 
cacacaaaag 
ectge t tcta 
aaat t c t agt 
t accagcagt 
cctgggcaac 
tggtggcatg 
cccagaaggt 
agagtgagac 



attcattaag 

ccgatatgcc 
cattgttctc 
atct cagatg 
aatat cagca 
t egageggaa 
aagaacaggg 
cct tggggca 
t cccacagtc 
gctcct tgac 
gaatgatggc 
cagtgtgaag 
ccatttctac 
cttctgtacg 
acagatctag 
ettcattegt 
a tgggacat t 
ct ttgggatc 
tactgggggg 
gtgtttttcc 
actgcccatc 
actgectgag 
tataggaagg 
aagecttact 
aacttgttac 
ttactgttac 
gagatacacg 
gaaacaattc 
ttttctcctc 
cagaacattg 
cttcttttga 
tatatatttt 
gctaaatgtt 
taatgttttg 
aacactatcc 
ettagttegg 
ctgaaagagg 
ttttaggtat 
gt acacatga 
gagaccaagg 
at catatacc 
aacct t ttcc 
aacaataaga 
agecctagta 
ca t ttgggtt 
t gcaggaacc 
at acccaata 
gaagtgcac t 
agecatat ta 
t tggaagacc 
atggctaaac 
tgcctgt agt 
tgaggct gca 
cctgt ct caa 



62220 

62280 
62340 
62400 
62460 
62520 
62580 
6264 0 
627 0 0 
62^60 
6282 0 
62880 
62940 
63000 
63060 
63120 
63180 
63240 
63300 
63360 
63420 
63480 
63540 
63600 
63660 
63720 
63780 
63840 
63900 
63960 
6 4 0 2 0 
6 4 0 8 0 
6414 0 
64200 
64260 
64320 
64380 
64440 
6 4 5 0 0 
64560 
64620 
64680 
6 4^40 
6 4 8 0 0 
6 4 8 6 0 
6 4 S» 2 0 
6 4 9 8 0 
6 5 0 4 0 
65100 
65160 
65220 
65280 
6 5 3 4 0 
65400 



caatattggc 

ccagatagt t 
t tgaacgttg 
gaatccc taa 
atgccatgat 
aaattt tctg 
ct atcacata 
t tgtcatgcc 
gacaatagat 
gtggt tgcaa 
ttcttttttc 
catctcagct 
ctgagtagct 
agagatgggg 
acctgcct ct 



tctagctgtt 
aagtggggag 
gtcc tctgat 
gagt aaagca 
agccct cttc 
attagctt ca 
agaatctcat 
acacattgt t 
cgttt taaaa 
gtatgctt t c 
tttttgatac 
cac tgcaacc 
gggat tacag 
ttt taccatg 
gcct cccaaa 



cacactattt 

catggctgca 
tatatattct 
aattagtat c 
attttatttg 
tgcct cccct 
aaaaat taaa 
1 1 aaat tcca 
acaaacaaac 
aaagaccaga 
ggagtctcac 
tccacctccg 
gcgtccacca 
t tggccaagc 
gtgctg 



ctgggccaac 

ct t t ttaaag 
aaatatgcag 
tttgtttcct 
gaaaact ctt 
cc tt cagcaa 
catgaatata 
taattctat t 
aaacaaaatt 
agcttttgtt 
t ctgt tgccc 
tggttcaagc 
ccacgcctga 
tggtctcaaa 



tcccagatca 

tgatggcaca 
t t agaaaaga 
gaaaat taga 
ctatgaaagc 
ggtcaagggt 
ctgcacagat 
ctat aaagag 
tagagt tgtc 
t tgct t tgaa 
aggctggagt 
aatt ctcctg 
ctaatttttg 
t t cctgacct 



tttctcaact 

aaaaaagat a 
ggcct t ttaa 
gaaact tgat 
t tattagaga 
gcagt tgtca 
ctgat tgggt 
tggtt tctat 
at tggtaat t 
tgtaattttt 
gcat tggcac 
cctcagcctc 
tatttttagt 
caggtgat cc 



65880 

65940 
66000 
66060 
66120 
66180 
66240 
66 3 00 
6 6 3 6 0 
66420 
66480 
6 6 5 4 0 
6 6 6 0 0 
66660 
66686 



<210> 87 
<211> 2097 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> putative human CLASP-5 promoter 
<400> 87 

ggaacaattt cctctcatgt gtatggctcc ctaaagtgtt ggctgagcat tgtccacatg 60 

ggtgatgcaa aggatcactg aactaggagc agttgggaaa aaatacaatc attgggaatt 120 

cctgtagcat cgaatgtgcc tacagggagg tagaagtatt catacaacag ttctctggtg 180 

ttctctgttg tagcaaccag tcagccaaaa gggttcagct gcttgaaatg agaatggctg 240 

gatcaaaatg gcagctcatg atttaaagga ttctagtcag ataccagaca tcctcacata 300 

gagaaaactc tgaatggctg ggggagaagg agtcaaatgc cctggatctt tttcttgggc 360 

ctcaaagtcc tccttctgtc atcatccttc cagtattggg caggacctga ctgcaggcat 420 

catggcctct gtgaacttct caagggtatg tattatctga caaaaactac gatgtccact 480 

aacaggccac tgaaaggtat cttagtcagt tctgctcatt gcccagccaa ggcctacgtt 540 

ttataacatg atatcaaaga ttgcatctaa aattgtgatg atttcctaaa ataatcattt 600 

catttagatt tttctatttt aatccaaggt attcttcagc ggaaataagg aaacagttta 660 

ctctcccacc aaaccttggc cagtaccatc gacagagcat aagtacctct ggcttcccct 720 

ctcttcaact agtaagtatg agttccaggt ttacttagcg attggtcaag tgcaaaagtg 780 

cccagggtat gtgtttgcct cctgttcctt agatcttcct accatcacct cacattctcc 840 

agtcaccaga tcctaactct gtgactgtgt ctggacatca gacaatatcc ctctctctct 900 

ctgccaaccg gtacttaggg tacataatag aacctctggg agctgtggtt ttgatgtctc 960 

tagactaggt gggcttccag gtgactcagt ctcatccaaa ttatggttca tatttggggg 1020 

agaagggcta gcccaaaaac ttaccaccat ttgtagtatg catttttttg gaaaagcata 10 8 0 

ttccaaaatc tgaaatgcca agttacagac ct.cctttttg taaaataatt ttcttgctag 114 0 

tataatttac atataataaa attcacacat tttaggtgta caatttggtg aacttgggca 1200 

acttagagtc acttaacctt tcctcagt:a agatatagaa cacttctttt atcctaaagc 1260 

gttccccagc gcgcttttac aatctcct:t ccccaggcca caccctccaa ctcacgcaat 1320 

ctctgactca cttctgtcac cataattttg ctctatctgg agcttcatat cctgttacag 1380 

tatgtacaaa ccttcttttt ttgagacagg gtgtcagtct gtcacccagc ctggagtaca 1440 

gaggtgtgat ctcagctcac tgcaacctca acctcccagg atcagatgat tctcctccca 1500 

cctcatcctc ccaagtagcc gggactacag gcgcatgcca ccacacctgg ctaatttttg 1560 

tactttttgt agagacaggg gtctcgctat gttgcccagg ctggtcttga act.cctgggc 1620 

tcaagcgatc ctcctgcctc agcctcccaa agtgctggga ttacagtgag ccactgcacc 1680 



Lataacaat 



acgcg:cg tgtaactgtg a a t ct 1 1 



<210> 88 
<21 1> 2008 

<212> PRT 

<213> Homo sapiens 
<220> 

<223> human CLASP-4 
<400> 88 

Met Phe Pro Met Glu Asp lie Ser lie Ser Val He Gly Arg Gin Arg 
15 10 15 

Arg Thr Val Gin Ser Thr Val Pro Glu Asp Ala Glu Lys Arg Ala Gin 

20 25 30 

Ser Leu Phe Val Lys Glu Cys He Lys Thr Tyr Ser Thr Asp Trp His 
35 40 45 

Val Val Asn Tyr Lys Tyr Glu Asp Phe Ser Gly Asp Phe Arg Met Leu 
5 0 5 5 6 0 

Pro Cys Lys Ser Lou Arg Pro Glu Lys He Flu Asn Km Val Phe Glu 
65 70 75 80 

He Asp Glu Asp Cys Glu Lys Asp Giu Asp Ser Ser Ser Leu Cys Ser 
85 90 95 

Gin Lys Gly Gly Val He Lys Gin Gly Trp Leu His Lys Ala Asn Val 
100 105 110 

Asn Ser Thr He Thr Val Thr Met Lys Val Phe Lys Arg Arg Tyr Phe 
115 120 115 

Tyr Leu Thr Gin Leu Pro Asp Gly Ser Tyr He Leu Asn Ser Tyr Lys 
130 125 140 

Asp Glu Lys Asn Ser Lys Glu Ser Lys Gly Cys He Tyr Leu Asp Ala 
145 150 155 160 

Cys He Asp Val Val Gin Cys Pro Lys Met Arg Arg His Ala Phe Glu 
165 170 175 

Leu Lys Met Leu Asp Lys Tyr Ser H_i s Tyr Leu Ala Ala Glu Thr Glu 

180 1 h 5 190 

Gin Glu Met Glu Glu Trp Leu He Thr Leu Lys Lys He lie Gin He 
195 200 205 

Asn Thr Asp Ser Leu Val Gin Glu Lys Lys Glu Thr Val Glu Thr Ala 
210 215 220 



Gin Asp Asp Glu Thr Ser Ser Gin Gly Lys Ala Glu Asn He Met Ala 
225 230 235 240 



Phe Ser Phe Asp Ser Glu Val Gin Arg Leu Asp Phe Ser Gly lie Glu 
275 280 285 

Pro Asp lie Lys Pro Phe Glu Glu Lys Cys Asn Lys Arg Phe Leu Val 
290 295 300 

Asn Cys His Asp Leu Thr Phe Asn He Leu Gly Gin He Gly Asp Asn 

305 310 315 320 

Ala Lys Gly Pro Pro Thr Asn Val Glu Pro Phe Phe He Asn Leu Ala 
325 330 335 

Leu Phe Asp Val Lys Asn Asn Cys Lys He Ser Ala Asp Phe His Val 
340 345 350 

Asp Leu Asn Pro Pro Ser Val Arg Glu Met Leu Trp Gly Ser Ser Thr 
35 5 360 365 

Gin Leu Ala Ser Asp Gly Ser Pro Lys Gly Ser Ser Pro Glu Ser Tyr 
370 375 380 

He His Gly He Ala Glu Ser Gin Leu Arg Tyr He Gin Gin Gly lie 
385 390 395 400 

Phe Ser Val Thr Asn Pro His Pro Glu He Phe Leu Val Ala Arg He 
405 410 415 

Glu Lys Val Leu Gin Gly Asn He Thr His Cys Ala Glu Pro Tyr He 
420 425 430 

Lys Asn Ser Asp Pro Val Lys Thr Ala Gin Lys Val His Arg Thr Ala 
435 440 445 

Lys Gin Val Cys Ser Arg Leu Gly Gin Tyr Arg Met Pro Phe Ala Trp 
450 455 460 

Ala Ala Arg Pro He Phe Lys Asp Thr Gin Gly Ser Leu Asp Leu Asp 
465 470 475 480 

Gly Arg Phe Ser Pro Leu Tyr Lys Gin Asp Ser Ser Lys Leu Ser Ser 
485 490 495 

Glu Asp He Leu Lys Leu Leu Ser Glu Tyr Lys Lys Pro Glu Lys Thr 

5 0 0 505 510 

Lys Leu Gin I , e He Pro Gly Gin Leu Asn He Thr Val Glu Cys Val 

515 52C 525 

Pro Val Asp Leu Ser Asn Cys He Thr Ser Ser Tyr Val Pro Leu Lys 
530 535 540 



Pro Phe Glu Lys Asn Cys Gin Asn He Thr Val Glu Val Glu Glu Phe 
54 5 55 0 555 560 



Phe Ala Lys Ala Arg Asn He Ala Val Cys Val Glu Phe Arg Asp Ser 

595 600 605 

Asp Glu Ser Asp Ala Ser Ala Leu Lys Cys lie Tyr Gly Lys Pro Ala 
610 615 620 

Gly Ser Val Phe Thr Thr Asn Ala Tyr Ala Val Val Ser His His Asn 
625 630 635 640 

Gin Asn Pro Glu Phe Tyr Asp Glu He Lys He Glu Leu Pro He His 
645 650 655 

Leu His Gin Lys His His Leu Leu Phe Thr Phe Tyr His Val Ser Cys 
660 665 670 

Glu He Asn Thr Lys Gly Thr Thr Lys Lys Gin Asp Thr Val Glu Thr 
675 680 685 

Pro Val Gly Phe Ala Trp Val Pro Leu Leu Lys Asp Gly Arg He He 
690 695 700 

Thi. Piie Glu Gin Gin Leu Pro Vai Ser Ala Asn Leu Pro pro Gly Tyr 
705 710 715 720 

Leu Asn Leu Asn Asp Ala Glu Ser Arg Arg Gin Cys Asn Val Asp He 
725 730 735 

Lys Trp Val Asp Gly Ala Lys Pro Leu Leu Lys Phe Lys Ser His Leu 
740 745 750 

Glu Ser Thr He Tyr Thr Gin Asp Leu His Val His Lys Phe Phe His 
755 760 765 

His Cys Gin Leu lie Gin Ser Gly Ser Lys Glu Val Pro Gly Glu Leu 
770 775 780 

He Lys Tyr Leu Lys Cys Leu His Ala Met Glu He Gin Val Met He 
785 790 795 800 

Gin Phe Leu Pro Val lie Leu Met Gin Leu Phe Arg Val Leu Thr Asn 
805 810 815 

Met Thr His Glu Asp Asp Val Pro He Asn Cys Thr Met Val Leu Leu 

820 825 830 

His lie Val Ser Lys Cys His Glu Glu Gly Leu Asp Ser Tyr Leu Arg 
835 840 845 

Ser Phe He Lys Tyr Ser Phe Arg Pro Glu Lys Pro Ser Ala Pro Gin 
850 855 860 



Ala Gin Leu He His Glu Thr Leu Ala Thr Thr Met Tie Ala lie Leu 

865 87 0 875 880 



Glu Glu Asn Lys He Lys Leu Pro Arg Gly Gin Arg Phe Pro Glu Thr 

915 920 925 

Tyr His His Va 1 Leu His Ser Leu Leu Leu Ala lie He Pro His Val 

930 935 940 

Thr He Arg Tyr Ala Glu He Pro Asp Glu Ser Arg Asn Val Asn Tyr 

945 950 955 960 

Ser Leu Ala Ser Phe Leu Lys Arg Cys Leu Thr Leu Met Asp Arg Gly 

965 970 975 

Phe He Phe Asn Leu He Asn Asp Tyr He Ser Gly Phe Ser Pro Lys 

980 985 990 

Asp Pro Lys Val Leu Ala Glu Tyr Lys Phe Glu Phe Leu Gin Thr He 

995 1000 1005 

Cys Asn His Glu His Tyr He Pro Leu Asn Leu Pro Met Ala Phe Ala 

1010 1015 1020 

L\ ^ Pi_0 Lyy Leu Glu Ai_y Veil Glu Asp Sei Asn Leu Glu Tyr Ser Leu 

1025 1030 1035 1040 

Ser Asp Glu Tyr Cys Lys His His Phe Leu Val Gly Leu Leu Leu Arg 

1045 1050 1055 

Glu Thr Ser He Ala Leu Gin Asp Asn Tyr Glu He Arg Tyr Thr Ala 

1060 1065 10 7 0 

He Ser Val lie Lys Asn Leu Leu He Lys His Ala Phe Asp Thr Arg 

10^5 1080 1085 

Tyr Gin His Lys Asn Gin Gin Ala Lys He Ala Gin Leu Tyr Leu Pro 

1090 1095 1100 

Phe Val Gly Leu Leu Leu Glu Asn He Gin Arg Leu Ala Gly Arg Asp 

1105 1110 1115 1120 

Thr Leu Tyr Ser Cys Ala Ala Met Pro Asn Ser Ala Ser Arg Asp Glu 

1125 1130 1135 

Phe Pro Cys Gly Phe Thr Ser Pro Ala Asn Arg Gly Ser Leu Ser Thr 

1140 1145 1150 

A£.p Lys Ar-p Thr Ala Tyr Gly Ser Phe Gin Asn Gly His Gly Tie Lys 

1155 1160 1165 

Arg Glu Asp Ser Arg Gly Ser Leu lie Pro Glu Gly Ala Thr Gly Phe 

1170 1175 1180 



Pro Asp Gin Gly Asn Thr Gly Glu Asn Thr Arg Gin Ser Ser Thr Arg 
1185 1190 1195 1200 



Leu Leu Thr Tyr Trp Asn Lys Val Ser Pro Gin Glu Leu lie Asn lie 

1235 1240 1245 

Leu lie Leu Leu Glu Val Cys Leu Phe His Phe Arg Tyr Met Gly Lys 
1250 1255 1260 

Arg Asn Tie Ala Arg Val His Asp Ala Trp Leu Ser Lys His Phe Gly 

1265 1270 1275 1280 

lie Asp Arg Lys Ser Gin Thr Met Pro Ala Leu Arg Asn Arg Ser Gly 

1285 1290 1295 

Val Met Gin Ala Arg Leu Gin His Leu Ser Ser Leu Glu Ser Ser Phe 
1300 1305 1310 

Thr Leu Asn His Ser Ser Thr Thr Thr Glu Ala Asp He Phe His Gin 
1315 1320 1325 

Ala Leu Leu Glu Gly Asn Thr Ala Thr Glu Val Ser Leu Thr Val Leu 



Asp Thr He Ser Phe Phe Thr Gin Cys Phe Lys Tnr Gin Leu Leu Asn 
1345 1350 1355 1360 

Asn Asp Gly His Asn Pro Leu Met Lys Lys Val Phe Asp He His Leu 
1365 1370 1375 

Ala Phe Leu Lys Asn Gly Gin Ser Glu Val Ser Leu Lys His Val Phe 
1380 1385 1390 

Ala Ser Leu Arg Ala Phe lie Ser Lys Phe Pro Ser Ala Phe Phe Lys 
1395 1400 1405 

Gly Arg Val Asn Met Cys Ala Ala Phe Cys Tyr Glu Val Leu Lys Cys 
1410 1415 1420 

Cys Thr Ser Lys He Ser Ser Thr Arg Asn Glu Ala Ser Ala Leu Leu 
1425 1430 1435 1440 

Tyr Leu Leu .Met Arg Asn Asn Phe Glu Tyr Thr Lys Arg Lys Thr Phe 
1445 1450 1455 

Leu Arg Thr His Leu Gin lie He Tie Ala Val Ser Gin Leu He Ala 
I46C : 4 6 5 14 7 0 

Asp Val Ala Leu Ser Gly Gly Ser Arg Phe Gin Glu Ser Leu Phe He 
1475 1480 1485 

He Asn Asn Phe Ala Asn Ser Asp Arg Pro Met Lys Ala Thr Ala Phe 
1490 1495 1500 



Pro Ala Glu Val Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met 
15 0 5 15 10 1515 15 2 0 



Arg Lys Thr Trp Leu Asp Ser Met Ala Lys lie His Val Lys Asn Gly 

1555 1560 1565 

Asp Phe Ser Glu Ala Ala Met Cys Tyr Val His Val Ala Ala Leu Val 

1570 1575 1580 

Ala Glu Phe Leu His Arg Lys Lys Leu Phe Pro Asn Gly Cys Ser Ala 

1585 1590 1595 1600 

Phe Lys Lys lie Thr Pro Asn lie Asp Glu Glu Gly Ala Met Lys Glu 

1605 1610 1615 

Asp Ala Gly Met Met Asp Val His Tyr Ser Glu Glu Val Leu Leu Glu 

1620 1625 1630 

Leu Leu Glu Gin Cys Val Asp Gly Leu Trp Lys Ala Glu Arg Tyr Glu 

1635 1640 1645 

lie lie Ser Giu lie Ser Lys Leu lie Val Pro lie Tyr Glu Lys Arg 

1650 1655 1660 

Arg Glu Phe Glu Lys Leu Thr G:n Val Tyr Arg Thr Leu His Giy Ala 



Tyr Thr Lys lie Leu Glu Val Met His Thr Lys Lys Arg Leu Leu Gly 
1685 1690 1695 

Thr Phe Phe Arg Val Ala Phe Tyr Gly Gin Ser Phe Phe Glu Glu Glu 
1700 1705 1710 

Asp Gly Lys Glu Tyr lie Tyr Lys Glu Pro Lys Leu Thr Gly Leu Ser 



Glu lie Ser Leu Arg Leu Val Lys Leu Tyr Gly Glu Lys Phe Gly Thr 

1730 1735 1740 

Glu Asn Val Lys lie lie Gin Asp Ser Asp Lys Val Asn Ala Lys Glu 

1745 1750 1755 1760 

Leu Asp Pro Lys Tyr Ala His lie Gin Val Thr Tyr Val Lys Pro Tyr 

1765 17 7 0 1775 

Phe Asp Asp Lys Gl u Leu Thr Glu Arg Lys Thr Glu Phe Glu Arg Asn 



His Asn He Ser Arg Phe Val Phe Glu Al a Pro Tyr Thr Leu Ser Giy 
17 5)5 1 8 U 0 18 0 5 

Lys Lys Gin Gly Cys He Glu Glu Gin Cys Lys Arg Arg Thr He Leu 



Thr Thr Ser Asn Ser Phe Pro Tyr Val Lys Lys Arg lie Pro He Asn 
1 8 2 5 1 8 3 0 1 S 3 5 1 84 0 



Val Asp Met lie Gin Leu Gin Leu Lys Leu Gin Gly Trp Val Ser Val 

1875 1880 1885 

Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe Leu Asn Asp 
1890 1895 1900 

Ser Gin Ala Ser Lys Tyr Pro Pro Lys Lys Val Ser Glu Leu Lys Asp 



Met Phe Arg Lys Phe lie Gin Ala Cys Ser lie Ala Leu Glu Leu Asn 
19T! 5 1930 1935 

Glu Arg Leu lie Lys Glu Asp Gin Val Glu Tyr His Glu Gly Leu Lys 



Ser Asn Phe Arg Asp Met Val Lys Glu Leu Ser Asp lie lie His Glu 
1955 1960 1965 

Gin lie Leu Gin Glu Asp Thr Met His Ser Pro Trp Met Ser Asn Thr 
1970 1975 1980 

Leu His val Fhe Cys Ala lie Ser Gly Thr tier Ser Asp Arg Gly Tyr 
1985 1990 1995 2000 

Gly Ser Pro Arg Tyr Ala Glu Val 
2 00 5 



< 2 1 0 > 8 9 

< 2 1 1 > 2015 
<2 12> PRT 

< 2 1 3 > Homo sapiens 
<220> 

<223> human CLASP- 5 
<4 00> 8 9 

Met Thr His Leu Asn Ser Leu Asp Val Gin Leu Ala Gin Glu Leu Gly 
15 10 15 

Asp Phe Thr Asp Asp Asp Leu Asp Val Val Phe Thr Pro Lys Glu Cys 
20 25 30 

Arg Thr Leu Gin Pro Ser Leu Pro Glu Glu Gly Val Glu Leu Asp Pro 
35 40 45 

His Val Arg Asp Cys Val Gin Thr Tyr lie Arg Glu Trp Leu lie Val 



Asn Arg Lys Asn Gin Gly Ser Pro Glu lie Cys Gly Phe Lys Lys Thr 
65 70 75 80 



Gly Ser Arg Lys Aep Phe His Lys Thr Leu Pro Lys Gin Thr Phe Glu 
£5 90 95 



Cys Asp Phe Asp Leu Arg Ser Leu Gin Pro Asp Lys Arg Leu Glu Asn 

130 135 140 

Leu Leu Gin Gin Val Ser Ala Glu Asp Phe Glu Lys Gin Asn Glu Glu 
145 150 155 160 

Ala Arg Arg Thr Asn Arg Gin Ala Glu Leu Phe Ala Leu Tyr Pro Ser 
165 170 175 

Val Asp Glu Glu Asp Ala Val Glu lie Arg Pro Val Pro Glu Cys Pro 
180 185 190 

Lys Glu His Leu Gly Asn Arg lie Leu Val Lys Leu Leu Thr Leu Lys 
195 200 205 

Phe Glu lie Glu lie Glu Pro Leu Phe Ala Ser lie Ala Leu Tyr Asp 
210 215 220 

Val Lys Glu Arg Lys Lys He Ser Glu Asn Phe His Cys Asp Leu Asn 
225 230 235 240 

Ser Asp Gin Phe Lys Gly Phe Leu Arg Ala His Thr Pro Ser Val Ala 
245 250 255 

Ala Ser Ser Gin Ala Arg Ser Ala Val Phe Ser Val Thr Tyr Pro Ser 
260 265 270 

Ser Asp He Tyr Leu Val Val Lys He Glu Lys Val Leu Gin Gin Gly 
275 280 285 

Asp He Gly Asp Cys Ala Glu Pro Tyr Thr Val lie Lys Glu Ser 7^sp 
290 295 300 

Gly Gly Lys Ser Lys Glu Lys He Glu Lys Leu Lys Leu Gin Ala Glu 
305 310 315 320 

Ser Phe Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp Ala 
325 330 335 

Pro He Ser Leu Ser Ser Phe Phe Asn Val Ser Thr Leu Glu Arg Glu 
340 345 350 

Val Thr Asp Val Asp Ser Val Val Gly Arg Ser Pro Val Gly Glu Arg 

3 5 5 3 6 0 3 6 5 

Arg Thr Leu Ala G:n Ser Arg Arg Leu Ser Glu Arg Ala Leu Ser Leu 
370 375 380 

Glu Glu Asn Gly Val Gly Ser Asn Phe Lys Thr Ser Thr Leu Ser Val 
385 3 90 395 400 



Ser Ser Phe Phe Lys Gin Glu Gly Asp Arg Leu Ser Asp Glu Asp Leu 
405 410 4 15 



Glu lie lie Asn Cys Cys Leu Thr Pro Glu Met Leu Pro Val Lys Pro 

450 455 460 

Phe Pro Glu Asn Arg Thr Arg Pro His Lys Glu lie Leu Glu Phe Pro 
465 470 475 480 

Thr Arg Glu Val Tyr Val Pro His Thr Val Tyr Arg Asn Leu Leu Tyr 
485 4 90 495 

Val Tyr Pro Gin Arg Leu Asn Phe Val Asn Lys Leu Ala Ser Ala Arg 
500 505 510 

Asn lie Thr lie Lys lie Gin Phe Met Cys Gly Glu Asp Ala Ser Asn 
515 520 525 

Ala Met Pro Val He Phe Gly Lys Ser Ser Gly Pro Glu Phe Leu Gin 
530 535 540 

Glu Val Tyr Thr Ala Val Thr Tyr His Asn Lys Ser Pro Asp Phe Tyr 
545 550 555 560 

Glu Glu Val Lys He Lys Leu Pro Ala Lys Leu Thr Val Asn His His 
565 5 70 575 

Leu Leu Phe Thr Phe Tyr His He Ser Cys Gin Gin Lys Gin Gly Ala 
580 585 590 

Ser Val Glu Thr Leu Leu Gly Tyr Ser Trp Leu Pro He Leu Leu Asn 
595 600 605 

Glu Arg Leu Gin Thr Gly Ser Tyr Cys Leu Pro Val Ala Leu Glu Lys 
610 615 62 0 

Leu Pro Pro Asn Tyr Ser Met His Ser Ala Glu Lys Val Pro Leu Gin 
625 630 635 640 

Asn Pro Pro He Lys Trp Ala Glu Gly His Lys Gly Val Phe Asn lie 
645 650 655 

Glu Val Gin Ala Val Ser Ser Val His Thr Gin Asp Asn His Leu Glu 
660 665 670 

Lys Phe Phe Thr Leu Cys His Ser Leu Glu Ser Gin Val Thr Phe Pro 

675 680 685 

lie Arg Val Leu Asp Gin Lys lie Ser Glu Met Ala Leu Glu His Glu 
690 695 700 

Leu Lys Leu Ser He He Cys Leu Asn Ser Ser Arg Leu Glu Pro Leu 

705 710 715 720 

Val Leu Phe Leu His Leu Val Leu Asp Lys Leu Phe Gin Leu Ser Val 

725 ^30 "735 



Leu Ser Lys Asp Gin His Gly Arg Asn Cys Leu Leu Ala Ser Tyr Val 

770 775 780 

His Tyr Val Phe Arg Leu Pro Glu Val Gin Arg Asp Val Pro Lys Ser 
785 790 795 800 

Gly Ala Pro Thr Ala Leu Leu Asp Pro Arg Ser Tyr His Thr Tyr Gly 
805 810 815 

Arg Thr Ser Ala Ala Ala Val Ser Ser Lys Leu Leu Gin Ala Arg Val 
820 825 830 

Met Ser Ser Ser Asn Pro Asp Leu Ala Gly Thr His Ser Ala Ala Asp 
835 840 845 

Glu Glu Val Lys Asn lie Met Ser Ser Lys lie Ala Asp Arg Asn Cys 
850 855 860 

Ser Arg Met Ser Tyr Tyr Cys Ser Gly Ser Ser Asp Ala Pro Ser Ser 
865 870 875 880 

Pro Ala Ala Pro Arg Pro Ala Ser Lys Lys His Phe His Glu Glu Leu 
885 890 895 

Ala Leu Gin Met Val Val Ser Thr Gly Met Val Lys Ser Met Ala Gin 
900 905 910 

His Val His Asn Met Asp Lys Arg Asp Ser Phe Arg Arg Thr Arg Phe 
915 920 925 

Ser Asp Arg Phe Met Asp Asp lie Thr Thr lie Val Asn Val Val Thr 
930 935 940 

Ser Glu lie Ala Ala Leu Leu Val Lys Pro Gin Lys Glu Asn Glu Gin 
945 950 955 960 

Ala Glu Lys Met Asn lie Ser Leu Ala Phe Phe Leu Tyr Asp Leu Leu 
965 97 0 9^5 

Ser Leu Met Asp Arg Gly Phe Val Phe Asn Leu lie Arg His Tyr Cys 
980 985 990 

Ser Gin Leu Ser Ala Lys Leu Ser Asn Leu Pro Thr Leu lie Ser Met 

995 1000 1005 

Arg Leu Glu Phe Leu Arg lie Leu Cys Set His Glu His Tyr Leu Asn 
10 10 10 15 10 2 0 

Leu Asn Leu Phe Phe Met Asn Ala Asp Thr Ala Pro Thr Ser Pro Cys 
1025 1030 1035 1040 



Pro Ser lie Ser Ser Gin Asn Ser Ser Ser Cys Ser Ser Phe Gin Asp 

1 045 1 C E C 1055 



Ala Glu Gly Glu Gly lie Ser Lys Val Gin Arg Lys Ala Val Ser Ala 

1090 1095 1100 

lie His Ser Leu Leu Ser Ser His Asp Leu Asp Pro Arg Cys Val Lys 

1105 1110 1115 1120 

Pro Glu Val Lys Val Lys lie Ala Ala Leu Tyr Leu Pro Leu Val Gly 

1125 1130 1135 

lie lie Leu Asp Ala Leu Pro Gin Leu Cys Asp Phe Thr Val Ala Asp 

1140 1145 1150 

Thr Arg Arg Tyr Arg Thr Ser Gly Ser Asp Glu Glu Gin Glu Gly Ala 

1155 1160 1165 

Gly Ala lie Asn Gin Asn Val Ala Leu Ala lie Ala Gly Asn Asn Phe 

1170 1175 1180 

Asn Leu Lys Thr Ser Gly lie Val Leu Ser Ser Leu Pro Tyr Lys Gin 

1185 1190 1195 1200 

Tyr Asn Met Leu Asn Ala Asp Thr Thr Arg Asn Leu net lie Cys Phe 

1205 1210 1215 

Leu Trp lie Met Lys Asn Ala Asp Gin Ser Leu lie Arg Lys Trp lie 

1220 1225 1230 

Ala Asp Leu Pro Ser Thr Gin Leu Asn Arg lie Leu Asp Leu Leu Phe 

1235 1240 1245 

lie Cys Val Leu Cys Phe Glu Tyr Lys Gly Lys Gin Ser Ser Asp Lys 

1250 1255 1260 

Val Ser Thr Gin Val Leu Gin Lys Ser Arg Asp Val Lys Ala Arg Leu 

1265 1270 1275 1280 

Glu Glu Ala Leu Leu Arg Gly Glu Gly Ala Arg Gly Glu Met Met Arg 

1285 1290 1295 

Arg Arg Ala Pro Gly Asn Asp Arg Phe Pro Gly Leu Asn Glu Asn Leu 

1300 1305 1310 

Arg Trp Lys Lys Glu Gin Thr His Trp Arg Gin Ala Asn Glu Lys Leu 

1315 13 2 0 1325 

Asp Lys Thr Lys Ala Glu Leu Asp Gin Glu Ala Leu lie Ser Gly Asn 

1330 1335 1340 

Leu Ala Thr Glu Ala His Leu He He Leu Asp Met Gin Glu Asn He 



He Gin Ala Ser Ser Ala Leu Asp Cys Lys Asp Ser Leu Leu Gly Gly 
1365 1^70 1375 



Gly Asp Leu Leu Phe Glu Glu Glu Val Glu Gin Cys Phe Asp Leu Cys 

1410 1415 1420 

His Gin Val Leu His His Cys Ser Ser Ser Met Asp Val Thr Arg Ser 

1425 1430 1435 1440 

Gin Ala Cys Ala Thr Leu Tyr Leu Leu Met Arg Phe Ser Phe Gly Ala 



Thr Ser Asn Phe Ala Arg Val Lys Met Gin Val Thr Met Ser Leu Ala 
1460 1465 1470 

Ser Leu Val Gly Arg Ala Pro Asp Phe Asn Glu Glu His Leu Arg Arg 



Ser Leu Arg Thr lie Leu Ala Tyr Ser Glu Glu Asp Thr Ala Met Gin 

1490 1495 1500 

Met Thr Pro Phe Pro Thr Gin Val Glu Glu Leu Leu Cys Asn Leu Asn 

1505 1510 1515 1520 

Ser lie Leu Tyr Asp Thr Val Lys Met Arg Glu Phe Gin Glu Asp Pro 

1525 1530 1535 

Glu Met Leu Met Asp Leu Met Tyr Arg lie Ala Lys Ser Tyr Gin Ala 

1540 1545 1550 

Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn Met Ala Glu Lys His 

1555 1560 1565 

Thr Lys Lys Lys Cys Tyr Thr Glu Ala Ala Met Cys Leu Val His Ala 

15 70 1575 1580 

Ala Ala Leu Val Ala Glu Tyr Leu Ser Met Leu Glu Asp His Ser Tyr 

1585 1590 1595 1600 

Leu Pro Val Gly Ser Val Ser Phe Gin Asn lie Ser Ser Asn Val Leu 

1605 1610 1615 

Glu Glu Ser Val Val Ser Glu Asp Thr Leu Ser Pro Asp Glu Asp Gly 

1620 1625 1630 

Val Cys Ala Gly Gin Tyr Phe Thr Glu Ser Gly Leu Val Gly Leu Leu 

1635 1640 1645 

Glu Gin Ala A .. a G.u Leu Phe Ser Thr Gly Gly Leu Tyr Glu Thr Val 

1650 1655 1660 

Asn Glu Val Tyr Lys Leu Val lie Pro lie Leu Glu Ala His Arg Glu 



Phe Arg Lys Leu Thr Leu Thr His Ser Lys Leu Gin Arg Ala Phe Asp 

1685 1690 1695 



Val Tyr Lys Glu Pro Ala lie Thr Lys Leu Pro Glu lie Ser His Arg 

1730 1735 1740 

Leu Glu Ala Phe Tyr Gly Gin Cys Phe Gly Ala Glu Phe Val Glu Val 

1745 1750 1755 1760 

lie Lys Asp Ser Thr Pro Val Asp Lys Thr Lys Leu Asp Pro Asn Lys 

17b 5 1770 17^5 

Ala Tyr lie Gin lie Thr Phe Val Glu Pro Tyr Phe Asp Glu Tyr Glu 

1780 1785 1790 

Met Lys Asp Arg Val Thr Tyr Phe Glu Lys Asn Phe Asn Leu Arg Arg 

1795 1800 1805 

Phe Met Tyr Thr Thr Pro Phe Thr Leu Glu Gly Arg Pro Arg Gly Glu 

1810 1815 1820 

Leu His g::.u Gin Tyr Arg Arg Asn Thr Val Leu Thr Thr Met His Ala 

1825 1830 1835 1840 

Phe Pro Tyr lie Lys Thr Arg lie Ser Val He Gin Lys Glu Glu Phe 

1845 1850 1855 

Val Leu Thr Pro He Glu Val Ala He Glu Asp Met Lys Lys Lys Thr 

1860 1865 1870 

Leu Gin Leu Ala Val Ala He Asn Gin Glu Pro Pro Asp Ala Lys Met 

18^5 1880 1885 

Leu Gin Met Val Leu Gin Gly Ser Val Gly Ala Thr Val Asn Gin Gly 

1890 1895 1900 

Pro Leu Glu Val Ala Gin Val Phe Leu Ala Glu He Pro Ala Asp Pro 

1905 1910 1915 1920 

Lys Leu Tyr Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Glu Phe 

1925 1930 1935 

He Met Arg Cys g: y Glu Ala Val Glu Lys Asn Lys Arg Leu lie Thr 

1940 1945 1950 

Ala Asp Gin Arg G". u Tyr Gin Gin Glu Leu Lys Lys Asn Tyr Asn Lys 

19 5 5 1960 19 6 5 

Leu Lys Glu Asn Leu Arg Pro Met lie Glu Arg Lys lie Pro Glu Leu 

1 970 1 ^5 1980 

Tyr Lys Pro He Phe Arg Val Glu Ser Gin Lys Arg Asp Ser Phe His 

1985 1990 1995 2000 

Arg Ser Ser Phe Arg Lys Cys Glu Thr Gin Leu Ser Gin Gly Ser 

2 0 0 5 2 010 2 0 15 



<220> 

<223> human CLASP-3 
<400> 90 

Met Ala Glu Arg Arg Ala Phe Ala Gin Lys lie Ser Arg Thr Val Ala 
15 10 15 

Ala Glu Val Arg Lys Gin lie Ser Gly Gin Tyr Ser Gly Ser Pro Gin 
20 25 30 

Leu Leu Lys Asn Leu Asn lie Val Gly Asn lie Ser His His Thr Thr 
3 5 4 0 4 5 

Val Pro Leu Thr Glu Ala Val Asp Pro Val Asp Leu Glu Asp Tyr Leu 
50 55 60 

lie Thr His Pro Leu Ala Val Asp Ser Gly Pro Leu Arg Asp Leu lie 
6 5 7 0 7 5 8 0 

Glu Phe Pro Pro Asp Asp lie Glu Val Val Tyr Ser Pro Arg Asp Cys 
85 90 95 

Arg Thr Leu Val Ser Ala Val Pro Glu Glu Ser Glu Met Asp Pro His 
100 105 110 

Val Arg Asp Cys lie Arg Ser Tyr Thr Glu Asp Trp Ala lie Val lie 
115 120 125 

Arg Lys Tyr His Lys Leu Gly Thr Gly Phe Asn Pro Asn Thr Leu Asp 
130 135 140 

Lys Gin Lys Glu Arg Gin Lys Gly Leu Pro Lys Gin Val Phe Glu Ser 
145 150 155 160 

Asp Glu Ala Pro Asp Gly Asn Ser Tyr Gin Asp Asp Gin Asp Asp Leu 
165 170 175 

Lys Arg Arg Ser Met Ser lie Asp Asp Thr Pro Arg Gly Ser Trp Ala 
180 185 190 

Cys Ser lie Phe Asp Leu Lys Asn Ser Leu Pro Asp Ala Leu Leu Pro 
195 200 205 

Asn Leu Leu Asp Arg Thr Pro Asn Glu Glu Tie Asp Arg Gin Asn Asp 
210 2 15 220 

Asp Gin Arg Lys Ser Asn Arg His Lys Glu Leu Phe Ala Leu His Pro 
225 230 235 240 

Ser Pro Asp Glu Glu Glu Pro lie Glu Arg Leu Ser Val Pro Asp lie 
245 250 255 



Pro Lys Glu His Phe Gly Gin Arg Leu Leu Val Lys Cys Leu Ser Leu 
;• ~ ? -' ; r - 2*?0 



Asn Ser Glu Gin Met Lys Gly Leu Leu Arg Pro His Val Pro Pro Ala 

305 310 315 320 

Ala lie Thr Thr Leu Ala Arg Ser Ala lie Phe Ser lie Thr Tyr Pro 
325 330 335 

Ser Gin Asp Val Phe Leu Val lie Lys Leu Glu Lys Val Leu Gin Gin 
340 345 350 

Gly Asp lie Gly Glu Cys Ala Glu Pro Tyr Met lie Phe Lys Glu Ala 
355 360 365 

Asp Ala Thr Lys Asn Lys Glu Lys Leu Glu Lys Leu Lys Ser Gin Ala 
370 375 380 

Asp Gin Phe Cys Gin Arg Leu Gly Lys Tyr Arg Met Pro Phe Ala Trp 
385 390 395 400 

Thr Ala lie His Leu Met Asn lie Val Ser Ser Ala Gly Ser Leu Glu 
405 410 415 

Arg Asp Ser Thr Glu Val Glu He Ser Thr Gly Glu Arg Lys Gly ber 
420 425 430 

Trp Ser Glu Arg Arg Asn Ser Ser He Val Gly Arg Arg Ser Leu Glu 
435 440 445 

Arg Thr Thr Ser Gly Asp Asp Ala Cys Asn Leu Thr Ser Phe Arg Pro 
450 455 460 

Ala Thr Leu Thr Val Thr Asn Phe Phe Lys Gin Glu Gly Asp Arg Leu 
465 4^0 475 480 

Ser Asp Glu Asp Leu Tyr Lys Phe Leu Ala Asp Met Arg Arg Pro Ser 
485 4^0 495 

Ser Val Leu Arg Arg Leu Arg Pro He Thr Ala Gin Leu Lys He Asp 
500 505 510 

He Ser Pro Ala Pro Glu Asn Pro His Tyr Cys Leu Thr Pro Glu Leu 
515 520 525 

Leu Gin Val Lys Leu Tyr Pro Asp Ser Arg Val Arg Pro Thr Arg Glu 

5 30 535 540 

Tie Leu Glu Phe Pro Ala Arg Asp Val Tyr Val Pro Asn Thr Thr Tyr 
54 5 550 555 560 

Arg Asn Leu Leu Tyr He Tyr Pro Gin Ser Leu Asn Phe Ala Asn Arg 
565 5~0 575 



Gin Gly Ser Ala Arg Asn Tie Thr Val Lys Val Gin Phe Met Tyr Gly 

580 585 5 90 



Ser Pro Asp Phe His Glu Glu lie Lys Val Lys Leu Pro Ala Thr Leu 

625 630 635 640 

Thr Asp His His His Leu Leu Phe Thr Phe Tyr His Val Ser Cys Gin 
645 650 655 

Gin Lys Gin Asn Thr Pro Leu Glu Thr Pro Val Gly Tyr Thr Trp lie 
660 665 670 

Pro Met Leu Gin Asn Gly Arg Leu Lys Thr Gly Gin Phe Cys Leu Pro 
675 680 685 

Val Ser Leu Glu Lys Pro Pro Gin Ala Tyr Ser Val Leu Ser Pro Glu 
690 695 700 

Val Pro Leu Pro Gly Met Lys Trp Val Asp Asn His Lys Gly Val Phe 
705 710 715 720 

Asn Val Glu Val Val Ala Val Ser Ser lie His Thr Gin Asp Pro Tyr 
725 730 735 

Leu Asp Lys Phe Phe Ala Leu Val Asn Ala Leu Asp Glu His Leu Phe 
740 745 750 

Pro Val Arg lie Gly Asp Met Arg lie Met Glu Asn Asn Leu Glu Asn 
755 760 765 

Glu Leu Lys Ser Ser lie Ser Ala Leu Asn Ser Ser Gin Leu Glu Pro 
770 775 780 

Val Val Arg Phe Leu His Leu Leu Leu Asp Lys Leu lie Leu Leu Val 
785 790 795 800 

He Arg Pro Pro Val He Ala Gly Gin He Val Asn Leu Gly Gin Ala 
805 810 815 

Ser Phe Glu Ala Met Ala Ser lie He Asn Arg Leu His Lys Asn Leu 
820 825 830 

Glu Gly Asn His Asp Gin His Gly Arg Asn Ser Leu Leu Ala Ser Tyr 
835 840 845 

He His Tyr Val Phe Arg Leu Pro Asn Thr Tyr Pro Asn Ser Ser Ser 

850 855 860 

Pro Gly Pro Gly Gly Leu Gly Gly Ser Val His Tyr Ala Thr Met Ala 
865 87 0 875 880 

Arg Ser Ala Val Arg Pro Ala Ser Leu Asn Leu Asn Arg Ser Arg Ser 
885 890 895 

Leu Ser Asn Ser Asn Pro Asp He Ser Gly Thr Pro Thr Ser Pro Asp 

900 9 05 910 



Pro Ser Pro Ser Ala Glu Ser Thr Gin Ala Met Asp Arg Ser Cys Asn 

945 950 955 960 

Arg Met Ser Ser His Thr Glu Thr Ser Ser Phe Leu Gin Thr Leu Thr 
965 970 975 

Gly Arg Leu Pro Thr Lys Lys Leu Phe His Glu Glu Leu Ala Leu Gin 
980 985 990 

Trp Val Val Cys Ser Gly Ser Val Arg Glu Ser Ala Leu Gin Gin Ala 
995 1000 1005 

Trp Phe Phe Phe Glu Leu Met Val Lys Ser Met Val His His Leu Tyr 
1010 1015 1020 

Phe Asn Asp Lys Leu Glu Ala Pro Arg Lys Ser Arg Phe Pro Glu Arg 
1025 1030 1035 1040 

Phe Met Asp Asp lie Ala Ala Leu Val Ser Thr lie Ala Ser Asp lie 
1045 1050 1055 

Val Ser Arg Phe Gin Lys Asp Thr Glu Met Val Glu Arg Leu Asn Thr 
1060 1065 1070 

Ser Leu Ala Phe Phe Leu Asn Asp Leu Leu Ser Val Met Asp Arg Gly 
1075 1080 1085 

Phe Val Phe Ser Leu lie Lys Ser Cys Tyr Lys Gin Val Ser Ser Lys 
1090 1095 1100 

Leu Tyr Ser Leu Pro Asn Pro Ser Val Leu Val Ser Leu Arg Leu Asp 
1105 1110 1115 1120 

Phe Leu Arg lie lie Cys Ser His Glu His Tyr Val Thr Leu Asn Leu 
1125 1130 1135 

Pro Cys Ser Leu Leu Thr Pro Pro Ala Ser Pro Ser Pro Ser Val Ser 
1140 1145 1150 

Ser Ala Thr Ser Gin Ser Ser Gly Phe Ser Thr Asn Val Gin Asp Gin 
1155 1160 1165 

Lys lie Ala Asn Met Phe Glu Leu Ser Val Pro Phe Arg Gin Gin His 
1 170 1175 1180 

Tyr Leu Ala Gly Leu Vai Leu Thr Glu Leu Ala Val Tie Leu Asp Pro 
1185 119 0 1195 1200 

Asp Ala Glu Gly Leu Phe Gly Leu His Lys Lys Val lie Asn Met Val 
1205 1210 1215 



His Asn Leu Leu Ser Ser His Asp Ser Asp Pro Arg Tyr Ser Asp Pro 
12 2 0 1 2 2 5 1 2 3 0 



Gin Arg Gly Arg Pro lie Cys lie Ala Thr Asp Asp Tyr Glu Ser Glu 

1265 1270 1275 1280 

Ser Gly Ser Met lie Ser Gin Thr Val Ala Met Ala lie Ala Gly Thr 

1285 1290 1295 

Ser Val Pro Gin Leu Thr Arg Pro Gly Ser Phe Leu Leu Thr Ser Thr 

1300 1305 1310 

Ser Gly Arg Gin His Thr Thr Phe Ser Ala Glu Ser Ser Arg Ser Leu 

1315 1320 1325 

Leu lie Cys Leu Leu Trp Val Leu Lys Asn Ala Asp Glu Thr Val Leu 

1330 1335 1340 

Gin Lys Trp Phe Thr Asp Leu Ser Val Leu Gin Leu Asn Arg Leu Leu 

1345 1350 1355 1360 

Asp Leu Leu Tyr Leu Cys Val Ser Cys Phe Glu Tyr Lys Gly Lys Lys 



Val Phe Glu Arg Met Asn Ser Leu Thr Phe Lys Lys Ser Lys Asp Met 
1380 1385 1390 

Arg Ala Lys Leu Glu Glu Ala lie Leu Gly Ser lie Gly Ala Arg Gin 
1395 1400 1405 

Glu Met Val Arg Arg Ser Arg Gly Gin Leu Glu Arg Ser Pro Ser Gly 



Ser Ala Phe Gly Ser Gin Glu Asn Leu Arg Trp Arg Lys Asp Met Thr 

1425 1430 1435 1440 

His Trp Arg Gin Asn Thr Glu Lys Leu Asp Lys Ser Arg Ala Glu lie 

1445 1450 1455 

Glu His Glu Ala Leu lie Asp Gly Asn Leu Ala Thr Glu Ala Asn Leu 

1460 1465 1470 

lie lie Leu Asp Thr Leu Glu lie Val Val Gin Thr Val Ser Val Thr 

1475 1480 1485 

Glu Ser Lys Glu Ser Tie Leu Gly Gly Val Leu Lys Val Leu Leu His 

1490 1495 1500 

Ser Met Ala Cys Asn Gin Ser Ala Val Tyr" Leu Gin His Cys Phe Ala 

!5C5 1510 1515 1520 

Thr Gin Arg Ala Leu Val Ser Lys Phe Pro Glu Leu Leu Phe Glu Glu 

1525 1530 1535 

Glu Thr Glu Gin Cys Ala Asp Leu Cys Leu Arg Leu Leu Arg His Cys 

15 4 0 15 4 5 15 5 0 



Lys Met Gin Val Pro Met Ser Leu Ser Ser Leu Val Gly Thr Ser Gin 

1585 1590 1595 1600 

Asn Phe Asn Glu Glu Phe Leu Arg Arg Ser Leu Lys Thr lie Leu Thr 

1605 1610 1615 

Tyr Ala Glu Glu Asp Leu Glu Leu Arg Glu Thr Thr Phe Pro Asp Gin 

1620 1625 1630 

Val Gin Asp Leu Val Phe Asn Leu His Met lie Leu Ser Asp Thr Val 



Lys Met Lys Glu His Gin Glu Asp Pro Glu Met Leu lie Asp Leu Met 
1650 1655 1660 

Tyr Arg lie Ala Lys Gly Tyr Gin Thr Ser Pro Glu Arg Leu Thr Trp 



Leu Gin Asn Met Ala Gly Lys His Ser Glu Arg Ser Asn His Ala Glu 
1685 1690 1695 

Ala Ala Gin Cys Leu Val His Ser Ala Ala Leu Val Ala Glu Tyr Leu 
1700 1705 1710 

Ser Met Leu Glu Asp Arg Lys Tyr Leu Pro Val Gly Cys Val Thr Phe 



Gin Asn lie Ser Ser Asn Val Leu Glu Glu Ser Ala Val Ser Asp Asp 

1730 1735 1740 

Val Val Ser Pro Asp Glu Glu Gly lie Cys Ser Gly Lys Tyr Phe Thr 

1745 175 0 1755 1760 

Glu Ser Gly Leu Val Gly Leu Leu Glu Gin Ala Ala Ala Ser Phe Ser 

1765 1770 1775 

Met Ala Gly Met Tyr Glu Ala Val Asn Glu Val Tyr Lys Val Leu lie 

1780 1785 1790 

Pro lie His Glu Ala Asn Arg Asp Ala Lys Lys Leu Ser Thr lie His 

1795 1800 18 0 5 

Gly Lys Leu Gin Glu Ala Phe Ser Lys lie Val His Gin Ser Thr Gly 

1810 1815 1320 

Trp Glu Arg Met. Phe Gly Thr Tyr Phe Arg Val Gly Phe Tyr Gly Thr 

1825 183 0 1835 1340 

Lys Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu Pro Ala 

1845 1850 1855 

lie Thr Lys Leu Ala Glu lie Ser His Arg Leu Glu Gly Phe Tyr Gly 

18 6 0 18 6 5 18 7 0 



Tyr Val Glu Pro Tyr Phe Asp Thr Tyr Glu Met Lys Asp Arg lie Thr 

1905 1910 1915 1920 

Tyr Phe Asp Lys Asn Tyr Asn Leu Arg Arg Phe Met Tyr Zys Thr Pro 

1925 1930 1935 

Phe Thr Leu Asp Gly Arg Ala His Gly Glu Leu His Glu Gin Phe Lys 

194 0 194 5 195 0 

Arg Lys Thr lie Leu Thr Thr Ser His Ala Phe Pro Tyr lie Lys Thr 



Arg Val Asn Val Thr H^s Lys Glu Glu lie lie Leu Thr Pro lie Glu 

1970 1975 1980 

Val Ala lie Glu Asp Met Gin Lys Lys Thr Gin Glu Leu Ala Phe Ala 

19 85 19 90 1995 2000 

Thr His Gin Asp Pro Ala Asp Pro Lys Met Leu Gin Met Val Leu Gin 

2005 2010 2015 

Gly Ser Val Gly Thr Thr Val Asn Gin Gly Pro Leu Glu Val Ala Gin 

2020 2025 2 0 30 

Val Phe Leu Ser Glu lie Pro Ser Asp Pro Lys Leu Phe Arg His His 

2035 2040 2045 

Asn Lys Leu Arg Leu Cys Phe Lys Asp Phe Thr Lys Arg Cys Glu Asp 

2050 2055 2060 

Ala Leu Arg Lys Asn Lys Ser Leu lie Gly Pro Val Gin Lys Glu Tyr 

2065 20"0 2075 2080 

Gin Arg Glu Leu Gly Lys Leu Ser Ser Pro 

2085 2090 



<2 10> 91 
<211> 19 80 
■:212> PRT 

•:213> Homo sapiens 

: 2 2 0 > 

2 2 • human CLASP 2 
: 4 0 0 > 9 1 

Met Leu Leu Phe Pro Tyr Asp Asp Phe Gin Thr Ala lie Leu Arg Arg 

15 10 15 

Gin Gly Arg Tyr lie Cys Ser Thr Val Pro Ala Lys Ala Glu Glu Glu 
20 25 30 

Ala Gin Ser Leu Phe Val Tin Glu Cys lie Lys Thr Tyr Asn Ser Asp 

4 " 4 5 



Tyr Glu Val Asp Glu Glu Val Asp Lys Asp Glu Asp Ala Ala Ser Leu 

85 90 95 

Gly Ser Gin Lys Gly Gly lie Thr Lys His Gly Trp Leu Tyr Lys Gly 
100 105 110 

Asn Met Asn Ser Ala He Ser Val Thr Met Arg Ser Phe Lys Arg Arg 
115 120 125 

Phe Phe His Leu He Gin Leu Gly Asp Gly Ser Tyr Asn Leu Asn Phe 
130 135 140 

Tyr Lys Asp Glu Lys He Ser Lys Glu Pro Lys Gly Ser He Phe Leu 
145 150 155 160 

Asp Ser Cys Met Gly Val Val Gin Asn Asn Lys Val Arg Arg Phe Ala 
165 170 175 

Phe Glu Leu Lys Met Gin Asp Lys Ser Ser Tyr Leu Leu Ala Ala Asp 
180 185 190 

Ser Glu Val Glu Met Glu Glu Trp He Thr He Leu Asn Lys lie Leu 
195 200 205 

Gin Leu Asn Phe Glu Ala Ala Met Gin Glu Lys Arg Asn Gly Asp Ser 
210 215 220 

His Glu Asp Asp Glu Gin Ser Lys Leu Glu Gly Ser Gly Ser Gly Leu 
225 230 235 240 

Asp Ser Tyr Leu Pro Glu Leu Ala Lys Ser Ala Arg Glu Ala Glu He 
245 250 255 

Lys Leu Lys Ser Glu Ser Arg Val Lys Leu Phe Tyr Leu Asp Pro Asp 
260 265 270 

Ala Gin Lys Leu Asp Phe Ser Ser Ala Glu Pro Glu Val Lys Ser Phe 
2 75 280 285 

Glu Glu Lys Phe Gly Lys Arg He Leu Val Lys Cys Asn Asp Leu Ser 
290 295 300 

Plie Asn Leu Gin Cys Cys Val A", a Glu Asn Glu Glu Gly Pro Thr Thr 

3 05 310 3 15 320 

Asn val G!u Pre- Phe Phe Val Thr Leu Ser Leu Phe Asp He Lys Tyr 
325 33 0 335 

Asn Arg Lys He Ser Ala Asp Phe His Val Asp Leu Asn His Phe Ser 
340 345 350 

Val Arg Gin Met Leu Ala Thr Thr Ser Pro Ala Leu Met Asn Gly Ser 

355 36 0 36 5 



lie Phe Leu Val Ala Arg lie Glu Lys Val Leu Gin Gly Ser lie Thr 

405 410 415 

His Cys Ala Glu Pro Tyr Met Lys Ser Ser Asp Ser Ser Lys Val Ala 
420 425 430 

Gin Lys Val Leu Lys Asn Ala Lys Gin Ala Cys Gin Arg Leu Gly Gin 
435 440 445 

Tyr Arg Met Pro Phe Ala Trp Ala Ala Arg Thr Leu Phe Lys Asp Ala 
450 455 460 

Ser Gly Asn Leu Asp Lys Asn Ala Arg Phe Ser Ala lie Tyr Arg Gin 
465 4 70 475 480 

Asp Ser Asn Lys Leu Ser Asn Asp Asp Met Leu Lys Leu Leu Ala Asp 
485 490 495 

Phe Arg Lys Pro Glu Lys Met Ala Lys Leu Pro Val lie Leu Gly Asn 
500 505 510 

Leu Asp lie Thr lie Asp Asn Val Ser Ser Asp Phe Pro Asn Tyr val 
515 520 525 

Asn Ser Ser Tyr lie Pro Thr Lys Gin Phe Glu Thr Cys Ser Lys Thr 
530 535 540 

Pro lie Thr Phe Glu Val Glu Glu Phe Val Pro Cys lie Pro Lys His 
545 550 555 560 

Thr Gin Pro Tyr Thr lie Tyr Thr Asn His Leu Tyr Val Tyr Pro Lys 
565 570 575 

Tyr Leu Lys Tyr Asp Ser Gin Lys Ser Phe Ala Lys Ala Arg Asn lie 
580 585 590 

Ala lie Cys lie Glu Phe Lys Asp Ser Asp Glu Glu Asp Ser Gin Pro 
595 600 605 

Leu Lys Cys lie Tyr Gly Arg Pro Gly Gly Pro Val Phe Thr Arg Ser 
610 615 620 

Ala Phe A"., a Ala Val Leu His His His Gin Asn Pro Glu Phe Tyr Asp 
625 630 635 640 

Glu lie Lys lie Glu Leu Pro Thr Gin Leu His Glu Lys His His Leu 
645 650 655 

Leu Leu Thr Phe Phe His Val Ser Cys Asp Asn Ser Ser Lys Gly Ser 
660 665 670 

Thr Lys Lys Arg Asp Val Val Glu Thr Gin Val Gly Tyr Ser Trp Leu 

675 680 685 



Met Gly Arg His Tyr Gly Pro Glu He Lys Trp Val Asp Gly Gly Lys 

725 730 735 

Pro Leu Leu Lys He Ser Thr His Leu Val Ser Thr Val Tyr Thr Gin 
740 745 750 

Asp Gin His Leu His Asn Phe Phe Gin Tyr Cys Gin Lys Thr Glu Ser 
755 760 765 

Gly Ala Gin Ala Leu Gly Asn Glu Leu Val Lys Tyr Leu Lys Ser Leu 
770 775 780 

His Ala Met Glu Gly His Val Met He Ala Phe Leu Pro Thr He Leu 
785 790 795 800 

Asn Gin Leu Phe Arg Val Leu Thr Arg Ala Thr Gin Glu Glu Val Ala 
805 810 815 

Val Asn Val Thr Arg Val He He His Val Val Ala Gin Cys His Glu 
820 825 830 

Glu Gly Leu Glu Ser His Leu Arg Ser Tyr Val Lys Tyr Ala Tyr Lys 
83 5 84 0 84 5 

Ala Glu Pro Tyr Val Ala Ser Glu Tyr Lys Thr Val His Glu Glu Leu 
850 855 860 

Thr Lys Ser Met Thr Thr He Leu Lys Pro Ser Ala Asp Phe Leu Thr 
865 870 8^5 880 

Ser Asn Lys Leu Leu Arg Tyr Ser Trp Phe Phe Phe Asp Val Leu He 
885 890 895 

Lys Ser Met Ala Gin His Leu He Glu Asn Ser Lys Val Lys Leu Leu 
900 90 5 910 

Arg Asn Gin Arg Phe Pro Ala Ser Tyr His His Ala Ala Glu Thr Val 
915 920 925 

Val Asn Met Leu Met Pro His lie Thr Gin Lys Phe Gly Asp Asn Pro 
930 935 940 

Glu Ala Ser Lys Asn Ala Asn His Ser Leu Ala Val Phe Tie Lys Arg 
9^.5 950 95 5 96 0 

Cys Phe Thr Phe Met Asp Arg Gly Phe Val Phe Lys Gin lie Asn Asn 
965 970 975 

Tyr He Ser Cys Phe Ala Pro Gly Asp Pro Lys Thr Leu Phe Glu Tyr 
980 985 990 

Lys Phe Glu Phe Leu Arg Val Val Cys Asn His Glu His Tyr He Pro 
995 1000 1005 



Phe Leu Val Gly Leu Leu Leu Arg Glu Val Gly Thr Ala Leu Gin Glu 

1045 1050 1055 

Phe Arg Glu Val Arg Leu lie Ala lie Ser Val Leu Lys Asn Leu Leu 
1060 1065 1070 

lie Lys His Ser Phe Asp Asp Arg Tyr Ala Ser Arg Ser His Gin Ala 
1075 1080 1085 

Arg lie Ala Thr Leu Tyr Leu Pro Leu Phe Gly Leu Leu lie Glu Asn 
1090 1095 1100 

Val Gin Arg He Asn Val Arg Asp Val Ser Pro Phe Pro Val Asn Ala 



Gly Met Thr Val Lys Asp Glu Ser Leu Ala Leu Pro Ala Val Asn Pro 
1125 1130 1135 

Leu Val Thr Pro Gin Lys Gly Ser Thr Leu Asp Asn Ser Leu His Lys 
1140 1145 1150 

Asp Leu Leu Gly Ala He Ser Gly He Ala Ser Pro Tyr Thr Thr Ser 
1155 1160 1165 

Thr Pro Asn He Asn Ser Val Arg Asn Ala Asp Ser Arg Gly Ser Leu 
1170 1175 1180 

He Ser Thr Asp Ser Gly Asn Ser Leu Pro Glu Arg Asn Ser Glu Lys 



Ser Asn Ser Leu Asp Lys His Gin Gin Ser Ser Thr Leu Gly Asn Ser 

1205 1210 1215 

Val Val Arg Cys Asp Lys Leu Asp Gin Ser Glu He Lys Ser Leu Leu 

1220 1225 1230 

Met Cys Phe Leu Tyr He Leu Lys Ser Met Ser Asp Asp Ala Leu Phe 

1235 1240 1245 

Thr Tyr Trp Asn Lys Ala Ser Thr Ser Glu Leu Met Asp Phe Phe Thr 



lie Ser Glu Val Cys Leu His Gin Phe Gin Tyr Met Gly Lys Arg Tyr 

1265 1270 1275 1280 

Me Ala Arg Asn Gin Glu Gly Leu Gly Pro lie Val His Asp Arg Lys 

1285 1290 1295 

Ser Gin Thr Leu Pro Val Ser Arg Asn Arg Thr Gly Met Met His Ala 

1300 1305 1310 

Arg Leu Gin Gin Leu Gly Ser Leu Asp Asn Ser Leu Thr Phe Asn His 

13 15 13 2 0 13 2 5 



# 



Leu Phe Thr Leu Ala Phe Lys Asn Gin Leu Leu Ala Asp His Gly His 

13 6 5 13^0 1375 

Asn Pro Leu Met Lys Lys Val Phe Asp Val Tyr Leu Cys Phe Leu Gin 
1380 1385 1390 

Lys His Gin Ser Glu Thr Ala Leu Lys Asn Val Phe Thr Ala Leu Arg 
1395 1400 1405 

Ser Leu lie Tyr Lys Phe Pro Ser Thr Phe Tyr Glu Gly Arg Ala Asp 



Met Cys Ala Ala Leu Cys Tyr Glu lie Leu Lys Cys Cys Asn Ser Lys 

1425 1430 1435 1440 

Leu Ser Ser He Arg Thr Glu Ala Ser Gin Leu Leu Tyr Phe Leu Met 

1445 1450 1455 

Arg Asn Asn Phe Asp Tyr Thr Gly Lys Lys Ser Phe Val Arg Thr His 



Leu Gin Val lie He Ser Val Ser Gin Leu He Ala Asp Val Val Gly 

1475 1480 1485 

He Gly Glu Thr Arg Phe Gin Gin Ser Leu Ser He He Asn Asn Cys 

1490 1495 1500 

Ala Asn Ser Asp Arg Leu He Lys His Thr Ser Phe Ser Ser Asp Val 



Lys Asp Leu Thr Lys Arg He Arg Thr Val Leu Met Ala Thr Ala G^n 

1525 1530 1535 

Met Lys Glu His Glu Asn Asp Pro Glu Met Leu Val Asp Leu Gin Tyr 

1540 1545 1550 

Ser Leu Ala Lys Ser Tyr Ala Ser Thr Pro Glu Leu Arg Lys Thr Trp 
1555 1560 1565 

Leu Asp Ser Met Ala Arg He His Val Lys Asn Gly Asp Leu Ser Glu 
1570 1575 1580 

Ala Ala Met Cys Tyr Val His Val Thr A"! a Leu Val Ala Glu Tyr Leu 



Thr Arg Lys G'y Val Phe Arg Gin G ; y Cys Thr Ala Phe Arg Val Tie 

1605 1610 1615 

Thr Pro Asn He Asp Glu Glu Ala Ser Met Met Glu Asp Val Gly Met 

1620 1625 1630 

Gin Asp Val His Phe Asn Glu Asp Val Leu Met Glu Leu Leu Glu Gin 

1635 1640 1645 



Glu Asp Glu Asp Gly Lys Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr 

1685 1690 1695 

Pro Leu Ser Glu He Ser Gin Arg Leu Leu Lys Leu Tyr Ser Asp Lys 

1700 1705 1710 

Phe Gly Ser Glu Asn Val Lys Met He Gin Asp Ser Gly Lys Val Asn 

1715 17 2 0 1715 

Pro Lys Asp Leu Asp Ser Lys Tyr Ala Tyr He Gin Val Thr His Val 
1730 17 3 5 1740 

He Pro Phe Phe Asp Glu Lys Glu Leu Gin Glu Arg Lys Thr Glu Phe 

1745 1750 1755 1760 

Glu Arg Ser His Asn He Arg Arg Phe Met Phe Glu Met Pro Phe Thr 

1765 1770 1775 

Gin Thr Gly Lys Arg Gin Gly Gly Val Glu Glu Gin Cys Lys Arg Arg 

1780 1785 1790 

Thr He Leu Thr Ala lie His Cys Phe Pro Tyr Val Lys Lys Arg lie 



Pro Val Met Tyr Gin His His Thr Asp Leu Asn Pro He Glu Val Ala 
1810 1815 1820 

He Asp Glu Met Ser Lys Lys Val Ala Glu Leu Arg Gin Leu Cys Ser 



Ser Ala Glu Val Asp Met He Lys Leu Gin Leu Lys Leu Gin Gly Ser 
1845 1850 1855 

Val Ser Val Gin Val Asn Ala Gly Pro Leu Ala Tyr Ala Arg Ala Phe 



Leu Asp Asp Thr Asn Thr Lys Arg Tyr Pro Asp Asn Lys Val Lys Leu 

1875 1880 1885 

Leu Lys Glu Val Phe Arg Gin Phe Val Glu Ala Cys Gly Gin Ala Leu 

1890 1895 1900 

Ala Val Asn Glu Arg Leu lie Lys Glu Asp Gin Leu Glu Tyr Gin Glu 

1905 1910 1915 1920 

Glu Met Lys Ala Asn Tyr Arg G". u Met Ala Lys Glu Leu Ser Glu He 

1 92 5 193 0 193 5 

Met His Glu Gin He Cys Pro Leu Glu Glu Lys Thr Ser Val Leu Pro 

1940 1945 1950 

Asn Ser Leu His lie Phe Asn Ala He Ser Gly Thr Pro Thr Ser Thr 

19bb 1 9 1" 0 196 5 



<210=> 92 

< 2 1 1 :> 2045 

<1!12> PRT 

<213r- Homo sapiens 
<22 0> 

<22 3 > human CLASP- 7 
<400> 92 

Met Ala Ala Ser Glu Arg Arg Ala Phe Ala His Lys lie Asn Arg Thr 
15 10 15 

Val Ala Ala Glu Val Arg Lys Gin Val Ser Arg Glu Arg Ser Gly Ser 
20 25 30 

Pro His Ser Ser Arg Arg Cys Ser Ser Ser Leu Gly Val Pro Leu Thr 
35 40 45 

Glu Val Val Glu Pro Leu Asp Phe Glu Asp Val Leu Leu Ser Arg Pro 



Pro Asp Ala Glu Pro Gly Pro Leu Arg Asp Leu Val Glu Phe Pro Ala 
€5 70 75 80 

Asp Asp Leu Glu Leu Leu Leu Gin Pro Arg Glu Cys Arg Thr Thr Glu 
85 90 95 

Pro Gly Tie Pro Lys Asp Glu Lys Leu Asp Ala Gin Val Arg Ala Ala 
100 105 110 

Val Glu Met Tyr lie Glu Asp Trp Val lie Val His Arg Arg Tyr Gin 
115 120 125 

Tyr Leu Ser Ala Ala Tyr Ser Pro Val Thr Thr Asp Thr Gin Arg Glu 
130 135 140 

Arg Gin Lys Gly Leu Pro Arg Gin Val Phe Glu Gin Asp Ala Ser Gly 
145 150 155 160 

Asp Glu Arg Ser Gly Pro Glu Asp Ser Asn Asp Ser Arg Arg Gly Ser 
165 170 175 

GJy Ser Pro Glu Asp Thr Pro Arg Ser Ser Gly Ala Ser Ser Tie Phe 
18 0 185 190 

Asp Leu Arg Asn Leu Ala Ala Asp Ser Leu Leu Pro Ser Leu Leu Glu 



Arg Ala Ala Pro Glu Asp Val Asp Arg Arg Asn Glu Thr Leu Arg Arg 

210 215 220 

Gin His Arg Pro Pro Ala Leu Leu Thr Leu Tyr Pro Ala Pro Asp Glu 

225 230 235 240 



Glu Tie Glu Pro He Phe Gly He Leu Ala Leu Tyr Asp Val Arg Glu 

275 280 285 

Lys Lys Lys He Ser Glu Asn Phe Tyr Phe Asp Leu Asn Ser Asp Ser 
2 90 2 95 3 00 

Met Lys Gly Leu Leu Arg Ala His Gly Thr His Pro Ala He Ser Thr 
305 310 315 320 

Leu Ala Arg Ser Ala He Phe Ser Val Thr Tyr Pro Ser Pro Asp He 
325 330 335 

Phe Leu Val He Lys Leu Glu Lys Val Leu Gin Gin Gly Asp He Ser 
340 345 350 

Glu Cys Cys Glu Pro Tyr Met Val Leu Lys Glu Val Asp Thr Ala Lys 
355 360 365 

Asn Lys Glu Lys Leu Glu Lys Leu Arg Leu Ala Ala Glu Gin Phe Cys 
3^0 375 380 

Thr Arg Leu Gly Arg Tyr Arg Met Pro Phe Ala Trp Thr Ala Val His 
385 390 395 400 

Leu Ala Asn He Val Ser Ser Ala Gly Gin Leu Asp Arg Asp Ser Asp 
405 410 415 

Ser Glu Gly Glu Arg Arg Pro Ala Trp Thr Asp Arg Arg Arg Arg Gly 
420 425 430 

Pro Gin Asp Arg Ala Ser Ser Gly Asp Asp Ala Cys Ser Phe Ser Gly 
435 440 445 

Phe Arg Pro Ala Thr Leu Thr Val Thr Asn Phe Phe Lys Gin Glu Ala 
450 455 460 

Glu Arg Leu Ser Asp Glu Asp Leu Phe Lys Phe Leu Ala Asp Met Arg 
465 470 475 480 

Arg Pro Ser Ser Leu Leu Arg Arg Leu Arg Pro Val Thr Ala Gin Leu 
485 490 495 

Lys lie Asp He Ser Pro Ala Pro Glu Asn Pro His Phe Cys Leu Ser 

500 5 05 510 

Pro Giu Leu Leu His lie Lys Pro Tyr Pro Asp Pro Arg Gly Arg Pro 
515 520 525 

Thr Lys Glu He Leu Glu Phe Pro Ala Arg Glu Val Tyr Ala Pro His 
530 535 540 



Thr Ser Tyr Arg Asn Leu Leu Tyr Val Tyr Pro His Ser Leu Asn Phe 
54b 550 555 560 



Ser Ser Cys Ser Glu Phe Thr Arg Glu Ala Phe Thr Pro Val Val Tyr 

595 600 605 

His Asn Lys Ser Pro Glu Phe Tyr Glu Glu Phe Lys Leu His Leu Pro 
610 615 620 

Ala Cys Val Thr Glu Asn His His Leu Leu Phe Thr Phe Tyr His Val 
625 630 635 640 

Ser Cys Gin Pro Arg Pro Gly Thr Ala Leu Glu Thr Pro Val Gly Phe 
645 650 655 

Thr Trp lie Pro Leu Leu Gin His Gly Arg Leu Arg Thr Gly Pro Phe 
660 665 670 

Cys Leu Pro Val Ser Val Asp Gin Pro Pro Pro Ser Tyr Ser Val Leu 
675 680 685 

Thr Pro Asp Val Ala Leu Pro Gly Met Arg Trp Val Asp Gly His Lys 
690 695 700 

Gly Val Phe Ser Val Glu Leu Thr Ala Val Ser Ser Val His Pro Gin 
70 5 710 715 720 

Asp Pro Tyr Leu Asp Lys Phe Phe Thr Leu Val His Val Leu Glu Glu 
725 730 735 

Gly Ala Phe Pro Phe Arg Leu Lys Asp Thr Val Leu Ser Glu Gly Asn 
740 745 750 

Val Glu Gin Glu Leu Arg Ala Ser Leu Ala Ala Leu Arg Leu Ala Ser 
755 760 765 

Pro Glu Pro Leu Val Ala Phe Ser His His Val Leu Asp Lys Leu Val 
770 775 780 

Arg Leu Val lie Arg Pro Pro lie lie Ser Gly Gin lie Val Asn Leu 
785 790 795 800 

Gly Arg Gly Ala Phe Glu Ala Met Ala His Val Val Ser Leu Val His 
805 810 815 

Arg Ser Leu Glu Ala Ala Gin Asp Ala Arg Gly His Cys Pro Gin Leu 
820 825 830 

Ala a: a Tyr Val His Tyr Ala Phe Arg Leu Pro Gly Thr Glu Pro Ser 
835 840 84 5 

Leu Pro Asp Gly Ala Pro Pro Val Thr Val Gin Ala Ala Thr Leu Ala 
850 855 860 



Arg Gly Ser Gly Arg Pro Ala Ser Leu Tyr Leu Ala Arg Ser Lys Ser 

865 ' ' 87 0 3^5 880 



Ala Leu Gin Trp Val Val Ser Ser Ser Ala Val Arg Glu Ala lie Leu 

915 920 925 

Gin His Ala Trp Phe Phe Phe Gin Leu Met Val Lys Ser Met Ala Leu 
930 935 940 

His Leu Leu Leu Gly Gin Arg Leu Asp Thr Pro Arg Lys Leu Arg Phe 
945 950 955 960 

Pro Gly Arg Phe Leu Asp Asp lie Thr Ala Leu Val Gly Ser Val Gly 
965 970 975 

Leu Glu Val lie Thr Arg Val His Lys Asp Val Glu Leu Ala Glu His 
980 935 990 

Leu Asn Ala Ser Leu Ala Phe Phe Leu Ser Asp Leu Leu Ser Leu Val 
995 1000 1005 

Asp Arg Gly Phe Val Phe Ser Leu Val Arg Ala His Tyr Lys Gin Val 
1010 1015 1020 

Ala Thr Arg Leu Gin Ser Ser Pro Asn Pro Ala Ala Leu Leu Thr Leu 
1025 1030 1035 1040 

Arg Met Glu Phe Thr Arg He Leu Cys Ser His Glu His Tyr Val Thr 
1045 1050 10 55 

Leu Asn Leu Pro Cys Cys Pro Leu Ser Pro Pro Ala Ser Pro Ser Pro 
1060 1065 1070 

Ser Val Ser Ser Thr Thr Ser Gin Ser Ser Thr Phe Ser Ser Gin Ala 
1075 1080 1085 

Pro Asp Pro Lys Val Thr Ser Met Phe Glu Leu Ser Gly Pro Phe Arg 
1090 1095 1100 

Gin Gin His Phe Leu Ala Gly Leu Leu Leu Thr Glu Leu Ala Leu Ala 
1105 1110 1115 1120 

Leu Gin Glu Asp Gin Asp Val Arg Hls Leu Ala Leu Ala Val Leu Lys 
1125 1130 1135 

Asn Leu Met Ala Lys His Ser Phe A:;p Asp Arg Tyr Arg Glu Pro Arg 
114 0 114 5 115 0 

Lys Gin Ala Gin \\e Ala Ser Leu Tyr Met Pro Leu Tyr Gly Met Leu 
1155 1160 1165 

Leu Asp Asn Met Pro Arg He Arg Leu His Asp Phe Ala Glu Gly Pro 



Gly Gin Arg Ser Arg Leu Ala Ser Met Leu Asp Ser Asp Thr Glu Gly 
1185 : 190 1 1 95 1200 



Pro Pro Thr Ala Ser Arg Ala Gly Cys Ala Leu Ser Ala Glu Ser Ser 

1235 1240 1245 

Arg Thr Leu Leu Ala Cys Val Leu Trp Val Leu Lys Asn Thr Glu Pro 

1250 1255 1260 

Ala Leu Leu Gin Arg Trp Ala Thr Asp Leu Thr Leu Pro Gin Leu Gly 

1265 1270 1275 1280 

Arg Leu Leu Asp Leu Leu Tyr Leu Cys Leu Ala Ala Phe Glu Tyr Lys; 

1285 1290 1295 

Gly Lys Lys Ala Phe Glu Arg lie Asn Ser Leu Thr Phe Lys Lys Ser 

1300 1305 1310 

Leu Asp Met Lys Ala Arg Leu Glu Glu Ala lie Leu Gly Thr lie Gly 

1315 1320 1325 

Ala Arg Gin Glu Met Val Arg Arg Ser Arg Glu Arg Ser Pro Phe Gly 



Asn Pro Glu Asn Val Arg Trp Arg Lys Ser Val Thr His Trp Lys Gin 
1345 1350 1355 13 60 

Thr Ser Asp Arg Val Asp Lys Thr Lys Asp Glu Met Glu His Glu Ala 



Leu Val Glu Gly Asn Leu Ala Thr Glu Ala Ser Leu Val Val Leu Asp 

1380 1385 1390 

Thr Leu Glu lie lie Val Gin Thr Val Met Leu Ser Glu Ala Arg Glu 

1395 1400 1405 

Ser Val Leu Gly Ala Val Leu Lys Val Val Leu Tyr Ser Leu Gly Ser 
1410 1415 1420 

Ala Gin Ser Ala Leu Phe Leu Gin His Gly Leu Ala Thr Gin Arg Ala 

1425 1430 1435 1440 

Leu Val Ser Lys Phe Pro Glu Leu Leu Phe Glu Glu Asp Thr Glu Leu 



Cys Ala Asp Leu Cys Leu Arg Leu Leu Arg His Cys Gly Ser Arg Tie 
14 6 0 14 6 5 14 7 0 

Ser Thr Tie Arg Thr His Ala Ser Ala Ser Leu Tyr Leu Leu Met Arg 



Gin Asn Phe Glu lie Gly His Asn Phe Ala Arg Val Lys Met Gin Val 

1490 1495 1500 

Thr Met Ser Leu Ser Ser Leu Val Gly Thr Thr Gin Asn Phe Ser Glu 

15 0 5 15 10 1515 15 2 0 



Met Phe Asn Leu His Met He Leu Thr Asp Thr Val Lys Met Lys Glu 

1555 1560 1565 

His Gin Glu Asp Pro Glu Met Leu He Asp Leu Met Tyr Arg He Ala 

1570 15^5 1580 

Arg Gly Tyr Gin Gly Ser Pro Asp Leu Arg Leu Thr Trp Leu Gin Asn 

1585 ' 1590 1595 1600 

Met Ala Gly Lys His Ala Glu Leu Gly Asn His Ala Glu Ala Ala Gin 

1605 1610 1615 

Cys Met Val His Ala Ala Ala Leu Val Ala Glu Tyr Leu Ala Leu Leu 

1620 162 5 1630 

Glu Asp Gin Arg His Leu Pro Val Gly Cys Val Ser Phe Gin Asn He 

1635 1640 1645 

Ser Ser Asn Val Leu Glu Glu Ser Ala He Ser Asp Asp He Leu Ser 

1650 16 5 5 1660 

Pro Asp Glu Glu Gly Phe Cys Ser Gly Lys His Phe Thr Glu Leu Gly 

1665 1670 1675 1680 

Leu Val Gly Leu Leu Glu Gin Ala Ala G]y Tyr Phe Thr Met Gly Gly 

1685 16 9 0 1695 

Leu Tyr Glu Ala Val Asn Glu Val Tyr Lys Asn Leu He Pro He Leu 

1700 17 0 5 1710 

Glu Ala His Arg Asp Tyr Lys Lys Leu Ala Ala Val His Gly Lys Leu 

1715 1720 1725 

Gin Glu Ala Phe Thr Lys He Met His Gin Ser Ser Gly Trp Glu Arg 

1730 1735 1740 

Val Phe Gly Thr Tyr Phe Arg Val Gly Phe Tyr Gly Ala His Phe Gly 

1745 1750 1755 1760 

Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu Pro Ser lie Thr Lys 



Leu Ala Glu He Ser His Arg Leu Glu G" u Phe Tyr Thr Glu Arg Phe 

17 8 0 1 7H 5 17 9 0 

Gly Asp Asp Val Val Glu I e I 1 e Lye Ar.p Ser Tyr Pro Val Asp Lys 

1795 1800 1805 

Ser Lys Leu Asp Ser Gin Lys Ala Tyr He Gin He Thr Tyr Val Glu 

1810 1815 1820 

Pro Tyr Phe Asp Thr Tyr Glu Leu Lys Asp Arg Val Thr Tyr Phe Asp 

18 2 5 18 3 0 18 3 5 18 4 0 



Leu Leu Ser Thr Asp His Ala Phe Pro Tyr lie Lys Thr Arg lie Arg 

1875 1880 1885 



Val Cys His Arg Glu Glu Thr Val Leu Thr Pro Val Glu Val Ala lie 
1890 1895 1900 

Glu Asp Met Gin Lys Lys Thr Arg Glu Leu Ala Phe Ala Thr Glu Gin 
1905 1910 1915 192 0 

Asp Pro Pro Asp Ala Lys Met Leu Gin Met Val Leu Gin Gly Ser Val 
1925 1930 1935 

Gly Pro Thr Val Asn Gin Gly Pro Leu Glu Val Ala Gin Val Phe Leu 
1940 1945 1950 

Ala Glu lie Pro Glu Asp Pro Lys Leu Phe Arg His His Asn Lys Leu 
1955 I960 1965 

Arg Leu Cys Phe Lys Asp Phe Cys Lys Lys Cys Glu Asp Ala Leu Arg 
1970 1975 1980 

Lys Asn Lys Ala Leu lie Gly Pro Asp Gin Lys Glu Tyr His Arg Glu 
19 85 19 90 1995 2000 

Leu Glu Arg Asn Tyr Cys Arg Leu Arg Glu Ala Leu Gin Pro Leu Leu 
2005 2010 2015 

Thr Gin Arg Leu Pro Gin Leu Met Ala Pro Thr Pro Pro Gly Leu Arg 
2020 2025 2030 

Asn Ser Leu Asn Arg Ala Ser Phe Arg Lys Ala Asp Leu 
2035 2040 2045 



<210> 93 
<211> 2180 
<2 12> PRT 

<2 13> Homo sapiens 

< 2 2 0 > 

<223> human CLASP-1 

< 4 0 0 > 9 3 

Met Ser Phe Arg Gly Lys Val Phe Lys Arg Glu Pro Ser Glu Phe Trp 
] 5 10 15 

Lys Lys Arg Arg Thr Val Arg Arg Val lie Gin Glu Glu Phe His Arg 
20 2 5 3 0 

Phe Ser Ser Gin Glu Lys Pro Arg Leu Leu Glu Pro Leu Asp Tyr Glu 
35 40 4 5 

Thr Val lie Glu Glu Leu Glu Lys Thr Tyr Arg Asr. Asp Pro Leu Gin 



Lys Ala Glu Asn Leu Leu Val Lys Glu Ala Cys Lys Phe Tyr Ser Ser 

100 105 110 

Gin Trp His Val Val Asn Tyr Lys Tyr Glu Gin Tyr Ser Gly Asp lie 
115 120 125 

Arg Gin Leu Pro Arg Ala Glu Tyr Lys Pro Glu Lys Leu Pro Ser His 
130 135 14 0 

Ser Phe Glu lie Asp His Glu Asp Ala Asp Lys Acp Glu Asp Thr Thr 
145 150 155 160 

Ser His Ser Ser Ser Lys Gly Gly Gly Gly Ala G]y Gly Thr Gly Val 
165 170 175 

Phe Lys Ser Gly Trp Leu Tyr Lys Gly Asn Phe Asn Ser Thr Val Asn 
180 185 190 

Asn Thr Val Thr Val Arg Ser Phe Lys Lys Arg Tyr Phe Gin Leu Thr 
195 200 205 

Gin Leu Pro Asp Asn Ser Tyr lie Met Asn Phe Tyr Lys Asp Glu Lys 
210 215 220 

lie Ser Lys Glu Pro Lys Gly Cys lie Phe Leu Asp Ser Cys Thr Gly 
225 230 235 240 

Val Val Gin Asn Asn Arg Leu Arg Lys Tyr Ala Phe Glu Leu Lys Met 
245 250 255 

Asn Asp Leu Thr Tyr Phe Val Leu Ala Ala Glu Thr Glu Ser Asp Met 
260 265 270 

Asp Glu Trp lie His Thr Leu Asn Arg lie Leu Gin lie Ser Pro Glu 
275 280 285 

Gly Pro Leu Gin Gly Arg Arg Ser Thr Glu Leu Thr Asp Leu Gly Leu 
290 295 3 00 

Asp Ser Leu Asp Asn Ser Val Thr Cys Glu Cys Thr Pro Glu Glu Thr 



Asp Ser Ser Glu Asr. Asn Leu His Ala Asp Phe A., a Lys Tyr Leu Thr 

325 330 335 

Glu Th r Glu Asp Thr Val Lys Thr Thr Arg Asn Met Glu Arg Leu Asn 

340 3 45 350 

Leu Phe Ser Leu Asp Pro Asp He Asp Thr Leu Lys Leu Gin Lys Lys 

355 3 60 365 

Asp Leu Leu Glu Pro Glu Ser Val He Lys Pro Phe Glu Glu Lys Ala 



Phe Phe Val Ser Val Ala Leu Tyr Asp Leu Arg Asp Ser Arg Lys lie 

420 425 430 

Ser Ala Asp Phe His Val Asp Leu Asn His Ala Ala Val Arg Gin Met 
435 440 445 

Leu Leu Gly Ala Ser Val Ala Leu Glu Asn Gly Asn lie Asp Thr lie 
450 455 460 

Thr Pro Arg Gin Ser Glu Glu Pro His lie Lys Gly Leu Pro Glu Glu 
465 470 475 480 

Trp Leu Lys Phe Pro Lys Gin Ala Val Phe Ser Val Ser Asn Pro His 
485 490 495 

Ser Glu lie Val Leu Val Ala Lys lie Glu Lys Val Leu Met Gly Asn 
500 5 05 510 

lie Ala Ser Gly Ala Glu Pro Tyr lie Lys Asn Pro Asp Ser Asn Lys 
515 520 525 

Tyr Ala Gin Lys lie Leu Lys Ser Asn Arg Gin Phe Cys Ser Lys Leu 
530 535 540 

Gly Lys Tyr Arg Arg Ala Phe Ala Trp Ala Val Arg Ser Val Phe Lys 
545 550 555 560 

Asp Asn Gin Gly Asn Val Asp Arg Asp Ser Arg Phe Ser Pro Leu Phe 
565 5^0 575 

Arg Gin Glu Ser Ser Lys lie Ser Thr Glu Asp Leu Val Lys Leu Val 
580 585 590 

Ser Asp Tyr Arg Arg Ala Asp Arg lie Ser Lys Met Gin Thr lie Pro 
5 95 600 605 

Gly Ser Leu Asp lie Ala Val Asp Asn Val Pro Leu Glu His Pro Asn 
610 615 620 

Cys Val Thr Ser Ser Phe Tie Pro Val Lys Pro Phe Asn Met Met Ala 
625 630 63 5 640 

Gin Thr GJu Pro Thr Val Glu Val Glu G-u Phe Val Tyr Asp Ser Thr 

645 6 50 6 5 5 

Lys Tyr lys Arg Pro Tyr Arg Val Tyr Lys Asn Gin Tie Tyr- lie Tyr 
660 665 670 

Pro Lys His Leu Lys Tyr Asp Ser Gin Lys Cys Phe Asn Lys Ala Arg 
675 680 685 

Asn He Thr Val Cys He Glu Phe Lys Asn Ser Asp Glu Glu Ser Ala 

690 695 700 



Ser Asp Glu Val Lys Tie Glu Leu Pro Thr Gin Leu His Glu Lys His 

740 745 750 

His lie Leu Phe Ser Phe Tyr His Val Thr Cys Asp lie Asn Ala Lys 
755 760 765 

Ala Asn Ala Lys Lys Lys Glu Ala Leu Glu Thr Ser Val Gly Tyr A^a 
770 775 780 

Trp Leu Pro Leu Met Lys His Asp Gin lie Ala Ser Gin Glu Tyr Asn 
785 790 795 800 

lie Pro lie Ala Thr Ser Leu Pro Pro Asn Tyr Leu Ser Phe Gin Asp 
805 810 815 

Ser Ala Ser Gly Lys His Gly Gly Ser Asp lie Lys Trp Val Asp Gly 
820 825 830 

Gly Lys Pro Leu Phe Lys Val Ser Thr Phe Val Val Ser Thr Val Asn 
835 840 845 

Thr Gin Asp Pro His Val Asn Ala Phe Phe Gin Glu Cys Gin Lys Arg 
850 855 860 

Glu Lys Asp Met Ser Gin Ser Pro Thr Ser Asn Phe lie Arg Ser Cys 
865 870 875 880 

Lys Asn Leu Leu Asn Val Glu Lys lie His Ala lie Met Ser Phe Leu 
885 890 895 

Pro lie lie Leu Asn Gin Leu Phe Lys Val Leu Val Gin Asn Glu Glu 
900 905 910 

Asp Glu lie Thr Thr Thr Val Thr Arg Val Leu Pro Asp lie Val Ala 
915 920 925 

Lys Cys His Glu Glu Gin Leu Asp H.is Ser Val Gin Ser Tyr lie Lys 
930 935 940 

Phe Val Phe Lys Thr Arg Ala Cys Lys Glu Arg Pro Val His Glu Asp 
945 950 955 960 

Leu Ala Lys Asn Val Thr Gly Leu Leu Lys Ser Asn Asp Ser Pro Thr 
965 970 975 

Val Lys His Val Leu Lye His Ser Trp Phe Phe Phe Ala lie lie Leu 
980 9B5 990 

Lys Ser Met Ala Gin His Leu lie Asp Thr Asn Lys lie Gin Leu Pro 
995 10 0 0 1005 

Arg Pro Gin Arg Phe Pro Glu Ser Tvr Gin Asn Glu Leu Asp Asn Leu 

10 10 10 15 10 2 0 



Cys Phe Thr Phe Met Asp Arg Gly Cys Val Phe Lys Met Val Asn Asn 

1060 1065 1070 

Tyr lie Ser Met Phe Ser Ser Gly Asp Leu Lys Thr Leu Cys Gin Tyr 
1075 1080 1085 

Lys Phe Asp Phe Leu Gin Glu Val Cys Gin His Glu His Phe lie Pro 
1090 1095 1100 

Leu Cys Leu Pro He Arg Ser Ala Asn He Pro Asp Pro Leu Thr Pro 

1105 1110 1115 1120 

Ser Glu Ser Thr Gin Glu Leu His Ala Ser Asp Met Pro Glu Tyr Ser 

1125 1130 1135 



Val Thr Asn Glu Phe Cys Arg Lys His Phe Leu He Gly He Leu Leu 

1140 1145 1150 

Arg Glu Val Gly Phe Ala Leu Gin Glu Asp Gin Asp Val Arg His Leu 
1155 1160 1165 

Ala Leu Ala Val Leu Lys Asn Leu Met Ala Lys His Ser Phe Asp Asp 
1170 1175 1180 

Arg Tyr Arg Glu Pro Arg Lys Gin Ala Gin He Ala Ser Leu Tyr Met 

1185 1190 1195 1200 

Pro Leu Tyr Gly Met Leu Leu Asp Asn Met Pro Arg He Tyr Leu Lys 



Asp Leu Tyr Pro Phe Thr Val Asn Thr Ser Asn Gin Gly Ser Arg Asp 

1220 1225 1230 

Asp Leu Ser Thr Asn Gly Gly Phe Gin Ser Gin Thr Ala He Lys His 

1235 1240 1245 

Ala Asn Ser Val Asp Thr Ser Phe Ser Lys Asp Val Leu Asn Ser lie 

1250 1255 1260 

Ala Ala Phe Ser Ser He Ala He Ser Thr Val Asn His Ala Asp Ser 

1265 1270 1275 1280 

Arg Ala Ser Leu Ala Ser Leu Asp Ser Asn Pro Ser Thr Asn Glu Lys 

12 8 5 12 9 0 12 9 5 

Ser Ser Glu Lys Thr Asp Asn Cys Glu Lys Tie Pro Arg Pro Leu Ala 

1300 1305 1310 

Leu He Gly Ser Thr Leu Arg Phe Asp Arg Leu Asp Gin Ala Glu Thr 

1315 1320 1325 



Arg Ser Leu Leu Met Cys Phe Leu His lie Met Lys Thr He Ser Tyr 
1330 1335 1340 



Gly Lys Arg Asn lie lie Arg Lys lie Ala Ala Ala Phe Lys Phe Val 

1380 1385 1390 

Gin Ser Thr Gin Asn Asn Gly Thr Leu Lys Gly Ser Asn Pro Ser Cys 
1395 1400 1405 

Gin Thr Ser Gly Leu Leu Ala Gin Trp Met His Ser Thr Ser Arg His 
1410 1415 1420 

Glu Gly His Lys Gin His Arg Ser Gin Thr Leu Pro lie lie Arg Gly 



Lys Asn Ala Leu Ser Asn Pro Lys Leu Leu Gin Met Leu Asp Asn Thr 
1445 1450 1455 

Met Thr Ser Asn Ser Asn Glu lie Asp lie Val His His Val Asp Thr 
1460 1465 1470 

Glu Ala Asn lie Ala Thr Glu Gly Cys Leu Thr lie Leu Asp Leu Val 
1475 1480 1485 

Ser Leu Phe Thr Gin Thr His Gin Arg Gin Leu Gin Gin Cys Asp Cys 
1490 1495 1500 

Gin Asn Ser Leu Met Lys Arg Gly Phe Asp Thr Tyr Met Leu Phe Phe 



Gin Val Asn Gin Ser Ala Thr Ala Leu Lys His Val Phe Ala Ser Leu 
1525 1530 1535 

Arg Leu Phe Val Cys Lys Phe Pro Ser Ala Phe Phe Gin Gly Pro Ala 



Asp Leu Cys Gly Ser Phe Cys Tyr Glu Val Leu Lys Cys Cys Asn His 
1555 1560 1565 

Arg Ser Arg Ser Thr Gin Thr Glu Ala Ser Ala Leu Leu Tyr Leu Phe 



Met Arg Lys Asn Phe Glu Phe Asn Lys Gin Lys Ser lie Val Arg Ser 
1585 1590 1595 1600 

His Leu Gin Leu Tie Lys Ala Val Ser Gin Leu Tie Ala Asp Ala Gly 
16 0 5 1610 1615 

lie Gly Gly Ser Arg Phe Gin H: s Ser Leu Ala Tie Thr Asn Asn Phe 
1620 1625 1630 

Ala Asn Gly Asp Lys Gin Met Lys Asn Ser Asn Phe Pro Ala Glu Val 
1635 1640 1645 



Lys Asp Leu Thr Lys Arg lie Arg Thr Val Leu Met Ala Thr Ala Gin 
1650 1655 1660 



Leu Glu Ser Met Ala Lys lie His Ala Arg Asn Gly Asp Leu Ser Glu 

1700 1705 1710 

Ala Ala Met Cys Tyr lie His lie Ala Ala Leu lie Ala Glu Tyr Leu 
1715 1720 1725 

Lys Arg Lys Gly Tyr Trp Lys Va 1 Glu Lys lie Cys Thr Ala Ser Leu 
1730 1735 1740 

Leu Ser Glu Asp Thr His Pro Cys Asp Ser Asn Ser Leu Leu Thr Thr 
1745 1750 1755 1760 

Pro Ser Gly Gly Ser Met Phe Ser Met Gly Trp Pro Ala Phe Leu Ser 
1765 1770 1775 

lie Thr Pro Asn lie Lys Glu Glu Gly Ala Ala Lys Glu Asp Ser Gly 
1780 1785 1790 

Met His Asp Thr Pro Tyr Asn Glu Asn He Leu Val Glu Gin Leu Tyr 
1795 1800 1805 

Met Cys Gly Glu Phe Leu Trp Lys Ser Glu Arg Tyr Glu Leu He Ala 
1810 1815 1820 

Asp Val Asn Lys Pro He He Ala Val Phe Glu Lys Gin Arg Asp Phe 
1825 1830 1835 1840 

Lys Lys Leu Ser Asp Leu Tyr Tyr Asp He His Arg Ser Tyr Leu Lys 
1845 1850 1855 

Val Ala Glu Val Val Asn Ser Glu Lys Arg Leu Phe Gly Arg Tyr Tyr 
1860 1865 1870 

Arg Val Ala Phe Tyr Gly Gin Gly Phe Phe Glu Glu Glu Glu Gly Lys 
1875 1830 1885 

Glu Tyr He Tyr Lys Glu Pro Lys Leu Thr Gly Leu Ser Glu He Ser 
1890 18 95 19 0 0 

Gin Arg Leu Leu Lys Leu Tyr Ala Asp Lys Phe Gly Ala Asp Asn Val 
1905 J 1910 1915 1920 

Lys He He Gin Asp Ser Asn Lys Val Asn Pro Lys Asp Leu Asp Pro 

1 9:: 5 : 93 C 193 5 

Lys Tyr Ala Tyr I '. e Gin Val Thr Tyr Val Thr Pro Phe Phe Glu Glu 
1940 1945 1950 

Lys Glu lie Glu Asp Arg Lys Thr Asp Phe Glu Met His His Asn He 
1955 I960 1965 



Asn Arg Phe Val Phe Glu Thr Pro Phe Thr Leu Ser Gly Lys Lys His 
1970 1975 1980 



Ser Thr Glu Leu Asn Pro lie Glu Val Ala Tie Asp Glu Met Ser Arg 

2020 2025 2030 

Lys Val Ser Glu Leu Asn Gin Leu Cys Thr Met Glu Glu Val Asp Met 
2035 2040 2045 

He Ser Leu Gin Leu Lys Leu Gin Gly Ser Val Ser Val Lys Val Asn 
2050 2055 2060 

Ala Gly Pro Met Ala Tyr Ala Arg Ala Phe Leu Glu Glu Thr Asn Ala 
2 0 6 5 2 0 "7 0 2075 2080 

Lys Lys Tyr Pro Asp Asn Gin Val Lys Leu Leu Lys Glu He Phe Arg 
2085 2090 2095 

Gin Phe Ala Asp Ala Cys Gly Gin Ala Leu Asp Val Asn Glu Arg Leu 
2100 2105 2110 

He Lys Glu Asp Gin Leu Glu Tyr Gin Glu Glu Leu Arg Ser His Tyr 
2115 2120 2125 

Lys Asp Met Leu Ser Glu Leu Ser Thr Val Met Asn Glu Gin He Thr 
2130 2135 2140 

Gly Arg Asp Asp Leu Ser Lys Arg Gly Val Asp Gin Thr Cys Thr Arg 
2145 2150 2155 2160 

Val He Ser Lys Ala Thr Pro Ala Leu Pro Thr Val Ser He Ser Ser 
2165 2170 2175 

Ser Ala Glu Val 
2180 



<210> 94 

<400> 94 
00 0 

< 2 1 0 > 9 5 

■ :4 0 0> 9 5 

D00 

■ : 2 1 0 9 6 

•:400:> 96 
0 00 

•:2 10> 9 7 



<210> 98 

•:4 00:> 98 
0 0 0 

•:210;- 99 

• :400:- 99 
00 0 

<210> 100 

<400:- 100 
00 0 

<2 10> 101 

.-400:- 101 
00 0 

<2 10> 102 

■:400> 102 
000 

<2 10;- 103 

-:400:- 103 
000 

<210> 104 

•:4 00> 104 
0 00 

:2 1 0 ■ 105 

■,00 10 5 

!00 

• :2 10-- 106 

■ :4 00.- 106 

J 0 0 



<210> 108 

«:400:- 108 
000 

<:210:- 109 

<400:. 109 
0 00 

2 1 0 : ■ 110 

c 4 0 0 > 110 
000 

< :: l o > in 

,-400-- 111 
000 

c 2 1 0 112 

<400> 112 
000 

< 2 1 0 > 113 
<400> 113 
000 

< 2 1 0 > 114 
-;4 0 0 - 114 
000 

■-.210- 115 

:4 00 ■ 1 1 5 

) 3 0 

;2 10 ■ lib 

■;4 0 0 ■ 116 

J DO 



<210> 118 

<211> 9 
<112> PRT 

<113> Artificial Sequence 
<22 0> 

■:Z2"s> Description of Artificial Sequence : h i gh 1 y 

conserved non-tyrosme containing region from 
motif E 

< 2 2 0 > 

.:22 1> MOD RES 
<222> (2) 

<223> Xaa = conservative amino acid substitution, Xa 
lie or Leu 



■:2 2 1> MOjj_F.ES 
<222> (4) 

<223> Xaa = any amino acid 
< 2 2 0 > 

<221> M0D_RES 
<222> (7) 

<223> Xaa = conservative amino acid substitution, Xaa 
Asp, Glu or Gin 



<22 1> MOD_RES 

< 2 2 2 > ( 8 ) 

<223> Xaa = any amino acid 
^220 > 

<221> M0D_RES 
<222> (9) 

<223> Xaa = conservative amino acid substitution, Xaa 
Met, lie, Leu or Val 

< 4 0 0 > 118 

Pro Xaa Glu Xaa Ala lie Xaa Xaa Xaa 



^2 : 0 :> 


119 




1 6 




PRT 


:2 I 3 


Ar t i f i c i a 1 



Description of Artificial Sequence : highly 
conserved non-tyrosine containing region from 
motif F 



<220> 

*:22 1> MOD_RES 

<222> (3) 

*:223 > Xaa = Met or Leu 



<22 1> MOD_RES 
<222 > (4) 

<22 3> Xaa = any amino acid 



MOD_RES 

(6) 

Xaa = conservative amino acid substitution, Xaa 
Gin or Asn 



<221-- MOD_RES 
<222> (8) 

<223> Xaa = any amino acid 



<2 2 0 > 

<221> MOD_RES 

<222;- (9) 

<2 2 3:- Xaa = Val or lie 



< 2 2 0 > 

<22 1> MOD_RES 

<222> (10) . . (12) 

<223> Xaa - any amino acid 

< 2 2 0 > 

<221> MOD_RES 

<222> (15) 

<223 > Xaa = any amino acid 



<4 00> 119 

Leu Xaa Xaa Xaa Leu Xaa Gly Xaa Xaa Xaa Xaa Xaa Val Asn Xaa Gly 
5 10 15 



-.: 2 1 0 > 12 0 

: 2 " 1 • 2 "7 

■:2 12 ■ DNA 

■:2".. 3 ■ Artificial Sequence 
■:2 2 0 • 

-223 ■ Description of Artificial Sequence : oligo 1 



■:4 00 ■ 12 0 

gatgttggag cagtatcagc attcata 



27 



<400> 121 

gggcagcagc cagttctgtg aagaggag 



< 2 1 0 i- 12 2 

■ :211:- 29 

•i212: DNA 

<213> Artificial 



Sequence 



<223:- Description of Artificial Sequence : ol igo 3 
..4 00> 12 2 

cagcggcgtg caccaggcac atggcagcc 



<210> 12 3 

<211> 2 2 

•:212r- DNA 

■;213> Artificial Sequence 
■^220> 

<223> Description of Artificial Sequence : sense primer 
HC7gS5 

<400> 123 

aggccttgtc tctgtttacc tg 



< 2 1 0 .-■ 12 4 
<211-> 2 4 
<212> DNA 

<2I3> Artificial Sequence 
<220 > 

<223- Description of Artificial Sequence : ant i sense 
primer HC7gASl 

<4 0 0:- 124 

tgtcatgtac tgcactcgca cage 



■:210 12 5 

:.>IL 2 3 

;2 12 DNA 

;2 13 Artificial Sequence 



<22 3-- Description of Artificial Sequence : sense primer 
HC7gS3 

■;4 0 0 12 5 

^cag^aacct gctgtacgtg Lac 



<220> 

<::23> Description of Artificial Sequence : ant i sense 
primer HC7AS14 

4 0 0 > 12 6 
tcgtggctgc acaggatgcg ggtg 



-210:- 127 

•:2 11> 19 

;2 12> DNA 

•:213> Artificial Sequence 
■:220> 

;223:- Description of Artificial Sequence : sense primer 
C4P2 

■:400:- 127 

gacccattag gaggtctac 

128 
27 
DNA 

Artificial Sequence 

< 2 2 0 

<223> Description of Artificial Sequence : ant i sense 
primer HC4AS3 1 

<400> 128 

cgggatccat tgtcaccgta catctgc 

< 2 1 0 > 12 9 
•: 2 1 1 2 1 
•;212> DIJA 

*;213> Artificial Sequence 

2 2 0 ; 

<:223> Description of Artificial Sequence : s ense primer 
hClS5 ' 

• : 4 0 0 : 1 2 9 

•: ( itqt ctcag tcacctacct g 





10: 


130 




11: 


3 0 




12 :- 


DNA 


2 


13 : 


Art 



ificial Sequence 




t 



<210> 131 

:■ 1 1 > 20 

2 12:.. DNA 

: 13: Artificial Sequence 

2 2 0 

•:223:- Description of Artificial Sequence : sense primer 
CIS 7 

< 4 0 0 > 13 1 

-.caagaccag ggcatgcaag 



2 1 0 > 


132 


211: 


28 




DNA 


2 1 3 :> 


Art i f icial 



•:22 0> 

^;223> Description of Artificial Sequence : primer HC5RACE1 
<4 00> 132 

aaggcaactg ggagacagta ggatccag 



<210> 133 
<211> 2 9 
<;2 12> DNA 

<2 13> Artificial Sequence 

<22 0> 

<223> Description of Artificial Sequence : primer HC5RACE2 



<4 0 0:- 133 

tgctagcatc ttctccacac ataaactgg 



< 2 1 0 > 13 4 

c2 11> 2 8 

<212:- DNA 

•;213:- Artificial Sequence 



< 2 2 3 Description of Artificial Sequence : p r l me r HC 5 RACE 3 
<40!), 13 4 

aggtggttgt. cctqqgtgtg tacagaag 



